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THE  GASES  IN  LIVING  PLANTS.^ 

By  J.  C.  Arthur.^ 

The  present  state  of  knowledge  regarding  the  kinds,  sources 
and  movement  of  gases  in  plants  does  not  constitute  a  com- 
pleted volume.  There  is  much  yet  to  be  learned,  old  views 
are  to  be  corrected,  and  alleged  facts  are  to  be  more  firmly 
established.  The  subject  is  thoroughly  modern,  the  first 
writer  to  give  any  connected  and  intelligent  account  of  the 
behavior  of  gases  in  connection  with  living  plants  being  De 
Saussure  in  his  brilliant  and  epoch-making  work  describing  his 
chemical  researches  upon  vegetation,  published  in  1804. 

The  Course  of  Discovery  up  to  1865. 

The  various  life  functions  of  plants  have  been  slowly  estab- 
lished by  first  assuming  them  to  be  individually  the  same  as 
those  of  animals,  and  from  this  basis  gradually  evolving  their 
true  nature.  The  early  naturalists  saw  nothing  in  plants  that 
suggested  lungs  or  the  movement  of  air,  and  it  was  not  till  the 
time  of  Malpighi,  1671,  that  breathing  was  supposed  to  have 
any  part  in  the  plant  economy.  He  saw  in  the  wood  vessels, 
known  then  and  long  afterward  as  spiral  vessels,  an  analogous 

'  Read  before  the  Biological  Section  of  the  Amer.  Assoc.  Adv.  ScicDce,  in  Wash- 
ington,  August,  1891. 

'  D.  Sc.  Professor  of  Vegetable  Physiology  and  Pathology,  in  Purdue  University, 
Indiana. 
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set  of  organs  to  the  tracheee  of  insects,  and  therefore  believed 
them  to  have  the  same  oflSce.  His  views  were  accepted  by  the 
Englishmen,  Grew  and  Ray,  who  wrote  about  the  same  time, 
but  found  no  supporters  in  Germany  or  France.  The  views 
of  Malpighi,  who  in  many  respects  was  far  in  advance  of  the 
other  botanists  of  his  age,  fell  into  obscurity,  insomuch  that 
even  the  existence  of.  ducts  was  finally  denied. 

The  subject  was  not  revived  until  1715,  when  Nieuwentyt 
demonstrated  the  presence  of  air  in  plants  by  placing  sections 
of  stems  in  water  under  an  air  pump.  The  demonstration 
was  better  performed  by  Christian  Wolff,  who  was  a  philo- 
sophical naturalist  of  much  insight.  He  placed  leaves,  wood, 
and  other  parts  of  plants,  in  water,  freed  from  air,  under  the 
air  pump,  and  after  seeing  the  bubbles  rise  from  the  tissues  as 
the  air  was  exhausted  from  the  receiver,  he  allowed  the  air  to 
re-enter  the  receiver,  and  found  that  the  tissues  were  at  once 
filled  with  water,  and  that  some  kinds  were  thereby  made  so 
heavy  as  to  sink. 

In  England,  a  few  years  afterward  (1727),  Stephen  Hales, 
the  real  founder  of  experimental  vegetable  physiology, 
repeated  and  improved  upon  the  air  pump  experiments,  but 
used  his  knowledge  to  explain  the  life  processes  in  a  different 
manner  from  his  predecessors.  He  combined  the  fact  that 
gases  are  recovered  from  plants  by  dry  distillation  and  fer- 
mentation to  support  a  well  arranged  theory  of  the  use  of 
gases  in  forming  the  solid  parts  of  plants.  The  use  of  gases 
by  plants  was,  therefore,  according  to  Hales,  a  part  of  the  sub- 
ject of  the  nutrition  of  plants. 

But  this  small  advance  led  to  no  further  developments,  and 
was  again  lost  sight  of  for  many  years.  After  nearly  half  a 
century,  in  1771,  Priestley  hit  upon  a  discovery  which,  coming 
as  it  did  only  three  years  before  the  discovery  of  oxygen,  and 
only  shortly  before  the  re-organization  of  chemical  theories  by 
Lavoisier  and  others,  proved  very  fruitful. 

Priestley's  discovery  was  simple  enough,  amounting  only  to 
the  fact  that  plants  give  off  oxygen.  He  tells  of  his  discovery 
in  an  interesting  way,  and  I,  therefore,  quote  a  few  paragraphs 
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from  his  communication  to  the  Royal  Society,  announcing  the 
matter: 

"The  quantity  of  air  which  even  a  small  flame  requires  to 
keep  it  burning  is  prodigous.  It  is  generally  said  that  an 
ordinary  candle  consumes,  as  it  is  called,  about  a  gallon  in  a 
minute.  Considering  this  amazing  consumption  of  air,  by 
fires  of  all  kinds,  volcanoes,  etc.,  it  becomes  a  great  object  of 
philosophical  inquiry,  to  ascertain  what  change  is  made  in 
the  constitution  of  the  air  by  flame,  and  to  discover  what  pro- 
vision there  is  in  Nature  for  remedying  the  injury  which  the 
atmosphere  receives  by  this  means. 

"  I  flatter  myself  that  I  have  accidentally  hit  upon  a  method 
of  restoring  air  which  has  been  injured  by  the  burning  of 
candles,  and  that  I  have  discovered  at  least  one  of  the  restora- 
tives which  Nature  employs  for  this  purpose.  It  is  vegetation. 
*  *  *  One  might  have  imagined  that,  since  common  air  is 
necessary  to  vegetable  as  well  as  to  animal  life,  both  plants 
and  animals  had  affected  it  in  the  same  manner,  and  I  own  I 
had  that  expectation  when  I  first  put  a  sprig  of  mint  in  a 
glass  jar  standing  inverted  in  a  vessel  of  water ;  but  when  it 
had  continued  growing  there  for  some  months,  I  found  that 
the  air  would  neither  extinguish  a  candle  nor  was  it  at  all 
inconvenient  to  a  mouse  which  I  put  into  it.  *  *  *  Finding 
that  candles  burn  very  well  in  air  in  which  plants  had  grown 
a  long  time,  and  having  had  some  reason  to  think  that  there 
was  something  attending  vegetation  which  restored  air  that 
had  been  injured  by  respiration,  I  thought  it  was  possible  that 
the  same  process  might  also  restore  the  air  that  had  been 
injured  by  the  burning  of  candles.  Accordingly,  on  August 
17, 1771, 1  put  a  sprig  of  mint  into  a  quantity  of  air,  in  which 
a  wax  candle  had  burned  out,  and  found  that  on  August  27 
another  candle  burned  perfectly  well  in  it.  This  experiment 
I  repeated,  without  the  least  variation  in  the  event,  not  less 
than  eight  or  ten  times  in  the  remainder  of  the  summer." 

Had  Priestley  had  the  good  fortune  to  have  set  his  jar  con- 
taining green  sprigs  into  direct  sunlight,  he  would  have  made 
an  additional  discovery  of  almost  equal  importance.  But  the 
world  did  not  wait  long  till  Ingenhousz  went  over  the  ground 
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and  discovered  (1779)  that  light  was  an  essential  factor  in 
restoring  air,  and  that  by  the  aid  of  sunlight  he  could  per- 
form in  a  few  hours  the  experiments  which  took  Priestley  five 
or  six  days. 

In  1800  Senebier  added  the  discovery  that  plants  obtain  all 
their  carbon  from  carbon  dioxide,  but  fell  into  the  error  of 
supposing  that  part,  at  least,  of  this  gas  was  taken  up  by  the 
plant  through  its  roots,  an  error  that  has  proved  extremely 
tenacious,  existing  in  our  text  books  to  the  present  day, 
although  repeatedly  and  fully  disproven. 

We  have  now  arrived  at  the  time  of  De  Saussure  (1804), 
who,  with  his  superior  chemical  knowledge,  placed  the  whole 
subject  in  excellent  shape.  He  distinguished  between  carbon 
assimilation  and  true  respiration.  He  dealt  with  the  subject 
quantitatively,  and  showed  that  there  was  a  definite  relation 
between  the  carbon  dioxide  taken  up  by  the  plant  and  the 
oxygen  evolved  by  the  action  of  light.  He  clearly  pointed 
out  that  the  presence  of  oxygen  was  as  essential  to  the  growth 
of  plants  as  to  animals,  the  most  active  parts,  such  as  green 
leaves,  opening  flowers,  etc.,  requiring  the  most,  and  that  this 
requirement  had  no  relation  to  the  presence  of  light. 

De  Saussure  also  pointed  out  that  while  plants  receive  their 
supply  of  carbon  dioxide  for  assimilation,  and  oxygen  for  res- 
piration directly  from  the  atmosphere,  yet  the  nitrogen,  which 
is  an  essential  constituent  of  their  organization  and  by  far  the 
most  abundant  gas  in  the  atmosphere  is  not  utilized  by  plants 
in  the  gaseous  form. 

Having  now  established  that  plants  contain  gases,  that  these 
gases  are  the  same  as  those  of  the  atmosphere  surrounding  the 
plant,  that  oxygen  and  carbon  dioxide  are  made  .use  of  in 
their  gaseous  forms  in  the  life  processes  of  plants,  while  nitro- 
gen as  a  gas  is  not  actively  connected  with  the  life  of  plants, 
and  having  established  these  facts  with  a  wealth  of  accurate 
experiment  and  logical  deduction  that  permitted  no  doubt  of 
the  truth,  it  was  left  to  De  Saussure's  successors  to  elaborate 
the  structure  which  he  had  so  ably  built,  without  being  called 
upon  to  again  readjust  the  foundations. 
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It  was  over  thirty  years  before  a  work  of  importance  in  this 
line  again  appeared.  In  1837  Dutrochet  published  his  ana- 
tomical and  physiological  memoirs,  in  which  he  carefully 
studied  the  structure  of  vegetable  organs  as  well  as  their 
functions.  He  was  the  first  to  rightly  point  out  the  relations 
of  the  cavities  in  plants  to  the  movement  of  gases  in  respira- 
tion, that  only  cells  with  chlorophyll  are  able  to  decompose 
carbon  dioxide,  and  to  distinguish  sharply  between  respiration 
and  assimilation.  But  although  he  recognized  the  essentially 
diflTerent  character  of  the  two  processes,  respiration  and  assim- 
ilation, yet  he  used  the  erroneous  and  absurd  nomenclature  of 
the  time,  and  called  them  nocturnal  and  diurnal  respiration. 
The  weight  of  his  example  did  much  to  fix  the  terms  in  popu- 
lar usage,  where  they  still  persist,  in  spite  of  the  protests  of 
every  able  investigator  and  writer  upon  the  subject  since ;  and 
even  though  the  matter  was  set  right  by  Garreau  in  1851,  who 
did  admirable  work  upon  plant  respiration. 

In  1865  appeared  the  handbook  of  experimental  physiology 
of  plants  by  Julius  Sachs,  the  founder  of  the  modern  school 
of  vegetable  physiologists.  The  work  was  comprehensive, 
well  balanced,  and  replete  with  clear  ideas  of  the  theoretical 
bearing  and  logical  association  of  the  facts. 

The  author's  laboratory  at  Wiirzburg,  where  he  shortly 
became  established,  has  been  the  school  from  which  most  of 
the  great  plant  physiologists  of  the  present  have  received 
instruction  and  from  which  all  have  drawn  inspiration.  It  is 
sad  that  its  doors  should  now  be  darkened  by  the  mists  that 
have  gathered  over  the  intellect  of  its  honored  director. 

In  the  handbook  of  Sachs  a  chapter  is  devoted  to  each  of 
the  three  branches  of  the  subject ;  aeration,  or  the  movement 
of  gases  in  the  plant;  respiration,  or  the  action  of  atmos- 
pheric oxygen;  and  theeflFect  of  light  upon  vegetation,  chiefly 
in  assimilation.  Each  of  the  topics  is  treated  in  a  clear  and 
masterly  manner. 

Nationality  of  Discoverers  and  Writers. 

Having  traced  the  growth  of  knowledge  regarding  the  vital 
relations  of  gases  to  plants  up  to  the  time  when  it  was  possible 
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to  present  the  subject  in  a  reasonably  complete  and  well  bal- 
anced manner,  it  will  be  more  satisfactory  to  drop  the  chrono- 
logical method  of  treatment,  and  to  outline  the  salient  features 
of  the  subject  as  they  are  understood  at  the  present  time. 
Before  doing  so,  however,  it  will  not  be  unprofitable  to  glance 
for  a  few  moments  at  the  parts  which  the  several  nations  have 
played  in  this  growth  of  knowledge,  and  at  the  reciprocal 
influence  which  has  been  exerted  upon  the  teachers  of  those 
countries. 

Science  in  its  highest  aspects  has  always  been,  as  at  the 
present  time,  the  property  of  the  whole  world,  knowing  no 
political  restraint  or  nationality.  The  barrier  of  language, 
however,  has  had  much  to  do  with  retarding  the  diflusion  of 
knowledge  from  the  original  sources  of  discovery  into  the  text 
books,  which  serve  as  the  means  of  enlightenment  for  the 
mass  of  learners. 

•  The  great  discoverers  and  thinkers  in  our  present  subject, 
since  the  days  of  Malpighi,  an  Italian,  have  been  either 
French,  German  or  English.  The  Germans,  before  1865, 
made  no  discoveries  of  commanding  importance,  and  even 
their  text  books  barely  gave  a  true  account  of  the  subject  as 
known  at  the  time.  Link,  in  1807,  ignored  the  all-important 
discoveries  of  Senebier  and  De  Saussure,  the  more  readily, 
doubtless,  because' they  were  Frenchmen.  Twenty-five  years 
afterward  De  CandoUe's  general  treatise  was  translated  from 
the  French  and  became  one  of  the  most  influential  text  books 
in  Germany. 

The  chief  activity  among  Englishmen  occurred  before  1800, 
and  brought  forward  the  names  of  Hales,  Priestley  and  Ingen- 
housz.  The  advanced  work  was  taken  up  by  Frenchmen  after 
1800,  among  whom  Senebier,  De  Saussure,  Dutrochet  and 
Boussingault  are  the  most  conspicuous  investigators. 

It  is  chiefly  the  French  botanists,  particularly  De  CandoUe 
and  Dutrochet,  who  have  had  the  most  potent  and  lasting 
influence  upon  the  popular  conceptions  of  the  English  regard- 
ing vegetable  physiology.  To  them  we  can  also  trace  a  num- 
ber of  errors  and  omissions  which  figure  in  our  school  text 
books  at  the  present  time.    De  CandoUe  was  the  author  of  the 
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imagiDary  "  spongioles  "  upon  the  root  tips,  which  still  have  a 
sort  of  backwoods  existence  in  the  minds  of  some  persons, 
although  practically  eradicated  from  the  text  books.  He  sub- 
scribed to  the  dual  respiration  of  plants  by  which  they  gave 
off  oxygen  in  daylight  and  carbon  dioxide  in  darkness,  which 
is  still  taught  by  certain  American  text  books.  In  other 
American  text  books,  which  are  still  standard,  a  reaction  is 
shown  by  the  suppression  of  any  suitable  account  of  respira- 
tion proper,  this  important  subject  being  referred  to  only  inci- 
dentally in  a  line  or  two  in  connection  with  a  short  account 
of  the  use  plants  make  of  stored  food  material.  Thus,  in  the 
latest  revised  edition  of  Gray's  Lessons  in  Botany,  as  in  the 
preceding  edition,  barely  three  lines  are  devoted  to  respiration, 
while  two  pages  are  given  to  assimilation.  This  work  also 
teaches  the  incorrect  doctrine'  that  carbon  dioxide  beside 
reaching  the  plant  through  the  surface  of  the  leaves,  ''is 
absorbed  by  the  roots  of  plants,  either  as  dissolved  in  the 
water  they  imbibe,  or  in  the  form  of  gas  in  the  interstices  of 
the  soil."  In  Bessey's  Botany,  first  issued  in  1880,  respiration 
is  treated  in  essentially  the  same  brief  manner,  and  it  is 
carious  to  note  that  the  unusually  complete  index  to  the  work 
does  not  contain  the  words  gas,  breathing,  or  respiration. 

The  modem  phase  of  plant  physiology  may  be  said  to  have 
been  introduced  to  English  speaking  students  by  the  transla- 
tion of  Sach's  text  book  in  1875,  and  reinforced  by  the  appear- 
ance of  Gk)odale's  work  in  1885,  on  this  side  of  the  Atlantic, 
and  of  Vines'  work  the  following  year  in  England.  In  these 
works  the  balance  between  respiration,  assimilation  and  the 
physical  movement  of  gases  is  fairly  well  maintained. 
Another  work  in  English,  less  pretentious,  but  equally  accu- 
rate and  discriminating  with  the  last  mentioned,  and  antedat- 
ing them,  should  be  spoken  of  here,  that  of  Johnson's  How 
Crops  Feed,  published  in  1870.  The  work  was  deservedly 
popular,  and  is  still  a  source  of  exact  information. 

*Iii  the  discnssion  which  followed  the  reading  of  this  paper.  Prof.  Geo.  L.  Goodale 
gare  Dr.  Graj's  reasons  for  retaining  his  early  views.  It  was  Dr.  Gray's  belief  that 
his  statement  would  prove,  upon  more  extended  investigations,  to  be  essentially  cor- 
rect Prof.  W.  H.  Brewer  spoke  in  farther  support  of  the  conservative  views  of 
Vr.  Gray. 

{To  be  continued,) 
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CERTAIN  SHELL  HEAPS  OF  THE  ST.  JOHN'S  RIVER, 
FLORIDA,  HITHERTO  UNEXPLORED. 

By  Clarence  B.  Moore. 

{Continued  from  November  Number y  1892) 

{^Second  Paper,) 


This  shell  heap  on  the  west  bank  of  the  St.  John's  has  been 
largely  washed  away  by  the  river,  and  in  addition  great  quan- 
tities of  its  shells  have  been  "  lightered  "  to  Palatka  for  use 
upon  the  streets.  It  was  visited  by  Wyman  and  by  Le  Baron* 
who  probably  made  no  excavations,  or  at  all  events,  did  not 
put  them  on  record.  Implements  found  by  them  both  at  this 
point  can  be  seen  at  the  Peabody  Museum,  Cambridge. 

This  shell  heap  is  peculiarly  rich  in  relics  of  stone  and  of 
bone,  the  implements  and  arrow-heads  being  rough  and  of  the 
shell  heap  type,  a  much  ruder  form  than  the  arrow-head  or 
chisel  usually  found  on  the  surface  throughout  Florida.  It  was 
twice  visited  by  the  writer,  who  found  nothing  of  interest 
through  excavation,  but  who,  in  April,  1892,  was  fortunate 
enough  to  be  upon  the  ground  at  a  period  when  the  river  was 
lower  than  upon  any  previous  occasion  on  record,  leaving 
bare  a  large  area  usually  covered  by  water  and  rich  in  relics 
washed  from  the  section  of  the  shell  heap  bordering  upon  the 
river.  A  careful  search  yielded  six  bone  awls;  four  other 
implements  of  bone;  two  articular  portions  of  the  bone  of  the 
deer,  sepal*ated  from  the  shaft  by  the  aid  of  a  cutting  instru- 
ment ;  one  flat  fragment  of  bone  lined  along  the  entire  length, 

*W.  W.  Calkins  (Proceedings  of  the  Davenport  Academy  of  Natural  Sciences, 
Vol.  2,  pages  226-227)  explored  a  river  mound  "north  of  Palatka,"  which  may  be 
identical  with  the  one  under  consideration. 

'Smithsonian  Report,  1882,  p.  771  et  seq. 
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with  a  hole  in  the  center  extending  almost  through ;  a  small 
piece  of  greenstone  cut  into  the  form  of  a  pyramid,  and  six 
arrowheads,  one  of  quite  unusual  pattern  for  the  St.  John's 
River,  though  found  in  some  of  the  Western  States*  (Fig.  1). 


Captain  Rossignol,  formerly  in  charge  of  Ughters  carrying 
shell  to  Palatka,  presented  the  writer  with  a  collection   of 

Fig.  2.    Size,  f 


implements  found  in  situ,  at  this  place,  by  him,  comprising  a 
number  of  rude  arrow-heads  and  an  implement  of  chert  very 

HZharles  C.  Jones,  Jr.,  in  '*  Antiquities  of  the  Southern  Indians/'  describes  imple- 
ments of  this  character  as  being  broken  arrow-heads  turned  into  scrapers.  Fig.  II, 
Plate  xiv,  represents  a  specimen  from  Georgia. 
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roughly  wrought  on  one  side,  the  other  being  left  flat  and 
smooth,  recalling  the  implements  of  the  Moustier  Cavern, 
Dordogne,  France  (Fig.  2).  This  shell  heap  is  probably  one  of 
the  earlier  class.  A  careful  search  along  the  entire  section  of 
the  heap  exposed  to  the  action  of  the  river  failed  to  reveal  any 
pottery,  and  none  was  met  with  in  digging.  Two  pieces  upon 
the  surface  were  probably  from  later  Indians.  Investigations 
at  this  spot,  however,  were  not  based  upon  enough  excavations 
to  give  a  final  judgment  upon  the  subject. 

TWO  SHELL  HEAPS  ON  SALT  RUN. 

Salt  Run  makes  into  Lake  Gleorge  about  two  miles  south- 
west of  where  the  St.  John's  leaves  the  lake.  On  the  right 
bank,  going  up,  at  a  distance  of  about  half  a  mile  from  the 
mouth,  is  a  shell  deposit  some  two  hunderd  yards  in  length 
and  one  hundred  yards  in  breadth,  with  a  height  of  from  four 
to  five  feet  on  the  water's  edge,  increasing  to  a  maximum  of 
ten  feet  somewhat  beyond  the  middle  toward  the  land.  On 
the  same  side  of  Salt  Run,  about  half  a  mile  farther  up,  is  a 
deposit  of  shell  presenting  no  irregularities  of  surface,  though 
varying  in  depth  at  diflFerent  points,  owing  to  unevenness  of 
ground  upon  which  the  deposit  was  made. 

EXCAVATION  I. 

5^x5x3 J  feet  deep;  after  surface  loam  no  pottery  was  met 
with.  Fragment  of  bone  awl  at  a  depth  of  3J  feet.  About 
three  feet  down  was  found,  within  half  a  foot  of  the  bottom  of 

Fig.  3.     Size,  }. 
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the  shell  deposit,  a  lance-head  of  graceful  pattern,  perfect  in 
eyery  respect;  the  only  lance^head,  as  far  as  the  writer  has 
been  able  to  learn,  ever  found  at  a  considerable  depth  from 
the  surface  in  any  of  the  shell  heaps  of  the  St.  John's  (Fig.  3). 
Other  excavations  yielded  nothing  of  marked  interest. 

hitchbn's  ckekk. 

At  the  point  where  the  St.  John's  River  enters  Lake  George 
is  Volusia  Bar.  About  half  a  mile  south,  Kitchen's  Creek 
joins  the  St  John's  on  the  east  side  of  the  river.  A  short  dis- 
tance above,  on  the  left  hand  side,  going  up  the  creek,  are 
shell  heaps  and  fields  under  cultivation ;  in  all,  about  seven 
acres.  A  number  of  e:scavations  yielded  the  usual  bones  of 
edible  animals,  and  showed  traces  of  numerous  fire-places  at 
varying  depths.  In  the  rear  of  the  dwelling  the  shell  deposit, 
considerably  higher  than  elsewhere,  is  closely  packed,  the 
shells  being  crushed  to  a  marked  extent  and  having  a  large 
admixture  of  sandy  loam — ^a  "  kjokkenmodding."  In  this 
deposit,  below  two  feet,  no  pottery  was  met  with,  and  the  Pal- 
udinse  were  of  small  size,  in  comparison  to  those  of  some  of 
the  shell  heaps.  Scattered  on  the  surface  were  Paludinse 
georgianm  of  large  size,  mingled  with  a  Paludina  previously 
unknown,  Paludina  georgiana,  variety  altior,  Pilsbry.*  The 
portion  of  the  shell  deposit,  toward  the  swamp,  is  composed 
of  unbroken  shells,  mostly  of  the  two  varieties  of  Paludina, 
of  unusually  large  size  and  unmixed  with  sand  or  loam. 
Plain  pottery  is  found  in  great  abundance  throughout.  Water 
is  reached  at  a  depth  of  two  feet.  This  deposit  was  probably 
made  by  the  aborigines  living  upon  the  shell  ridge  adjacent, 
after  the  ridge  had  attained  considerable  size,  since  but  few  of 
the  new  variety  of  Paludina  were  found  in  the  ridge  below 
the  surface  and  at  comparatively  little  depth. 

SWAMP  SHELL  RIDQB  NEAR  MORRISON's  CREEK. 

About  three  miles  south  of  Volusia  Bar,  Morrison's  Creek,  a 
"  cut-off,"  divided  from  the  St.  John's  by  an  island,  enters  the 

*The  Nantilas,  April,  1S92,  p.  142,  et  scq. 
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river.  Below  this  point,  in  the  swamp,  entirely  surrounded 
by  water  when  the  river  is  high,  is  a  ridge  of  shell  running 
north  and  south,  350  feet  in  length,  with  a  maximum  breadth 
of  180  feet.  The  southern  extremity,  the  lowest  portion  of 
the  ridge,  is  from  4|  to  6  feet  in  height ;  while  the  northern 
end  attains  a  maximum  elevation  of  11  feet,  10  inches,  above 
the  level  of  the  swamp  when  dry.  Two  excavations,  8x5  feet, 
4  in.x9J  feet  deep  and  7Jx4x6  feet  deep,  were  made.  Two 
or  three  bits  of  rude,  plain  pottery  were  met  with,  but  none  at 
a  greater  depth  than  two  feet  from  the  surface.  Just  below 
the  surface  a  human  humerus  was  found,  and  a  human  verte- 
bra at  a  depth  of  one  foot.  A  fire-place  was  at  the  same  depth 
but  at  a  distance  from  the  vertebra,  which  showed  no  marks  of 
fire.  At  a  depth  of  four  feet  was  found  a  triangular  imple- 
ment of  shell ;  while  4  feet,  8  inches,  down,  immediately  upon 
a  fire-place,  were  two  rude  arrow-heads,  one  with  ashes  upon 
it.  Animal  bones,  disconnected,  mainly  of  the  alligator,  the 
turtle  and  the  deer,  were  encountered  throughout. 

MT.  TAYLOR. 

This  great  swamp  shell  ridge,*  the  highest  fresh-water  shell 
deposit  on  the  St.  John's  River,  lies  on  the  east  bank,  200 
yards  (paced)  from  the  water's  edge.  It  is  about  one  mile 
south  of  Volusia,  and  in  dry  seasons  can  be  reached  from  the 
river  by  wading  through  the  swamp ;  though  access  from  dry 
land  in  the  rear,  about  forty  yards  distant,  is  advisable. 
Under  any  circumstances,  the  services  of  a  guide  are  a  neces- 
sity. This  shell  heap  is  not  referred  to  by  Le  Baron,  nor  is  it 
particularly  mentioned  by  Wyman, .  who  could  not  have 
failed  to  describe  so  remarkable  a  heap,  had  it  been  accorded 
a  visit.  On  page  44  of  his  memoir.  Fresh  Water  Shell 
Mounds  of  the  St.  John's  River,  Florida,  "  two  mounds,  right 
bank,  between  Lake  Dexter  and  Volusia,"  are  included  in  the 

'The  thanks  of  the  writer  are  due  to  Mr.  William  Edgar  Bird,  of  Brooklyn,  for 
much  information  and  valuable  assistance,  and  for  most  cordial  permission  to  prose- 
cute investigations  on  every  portion  of  his  6000  acres  lying  between  Lake  Dexter 
and  Volusia;  including  the  great  shell  heaps  and  sand  mound  of  BlufTton,  in  addition 
to  Ml.  Taylor  and  other  shell  heaps  in  the  swamp. 
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list  of  shell  heaps.  This  somewhat  indefinite  description 
would  seem  to  indicate  that  his  knowledge  of  the  existence 
and  location  of  Mt.  Taylor  was  based  upon  information 
derived  from  others  and  not  personally  verified. 

Mt.  Taylor,  standing  alone  in  the  swamp,  which  at  high 
water  is  covered  to  a  depth  of  IJ  feet,  rises  abruptly  on  every 
side,  the  ascent  of  one  portion  being  at  an  angle  of  40°.  The 
maximum  height  of  the  ridge  is  27  feet,  2  inches ;  its  length 
at  base  500  feet,  with  a  maximum  breadth  of  base  of  175  feet. 
An  almost  level  plateau  on  the  summit  has  a  length  of  266 
feet,  with  a  maximum  breadth  of  80  feet.  The  mound  is 
overgrown  with  palmettoes,  palmetto  scrub,  live  oaks  and 
cedars.  It  lies  longitudinally  east  and  west,  and  is  composed 
almost  exclusively  of  Paludinse  of  a  smaller  size  than  those 
of  many  of  the  later  shell  heaps.  With  the  exception  of  a 
few  fragments  on  the  surface,  no  pottery  was  found  in  any  por- 
tion of  the  heap,  while  implements  of  any  description  were  of 
infrequent  occurrence  in  the  various  excavations.  As  a  rule, 
it  may  be  said,  the  older  the  shell  heap,  the  fewer  relics  are  met 
with,  though  weapons  of  stone  exist  at  all  depths,  even  in 
mounds  which  contain  no  pottery,  and  in  others  below  the 
level  at  which  fragments  of  pottery  are  found. 

(3o  be  continued) 
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LEGENDS    OF    THE    SUMIRO-ACCADIANS    OF 
CHALDEA. 

By  Alice  Bodington. 

In  The  American  Naturalist  for  August,  1892,  Mr.  Wilson 
puts  in  a  strong  plea  for  the  study  of  prehistoric  anthropology^ 
nor  can  the  claims  of  this  science  be  overrated.  But  of  equal 
interest  in  its  own  line  is  the  study  of  that  earliest  civilization 
of  Western  Asia,  which  a  few  years  ago  was  itself  prehistoric, 
and  which  has  only  emerged  into  the  light  of  day  since  the 
deciphering  of  the  Cuneiform  inscriptions  of  Assyria  and 
Chaldea. 

Some  5000  years  B.  C,  wandering  Turanian  tribesV  settled 
in  the  fertile  alluvial  plains  at  the  mouths  of  the  great  rivers, 
Tigris  and  Euphrates,  round  the  head  of  the  Persian  Gulf. 
Materials  for  building,  it  might  be  thought,  did  not  exist,  save 
for  the  giant  reeds,  fourteen  to  fifteen  feet  high,  with  which 
the  Arabs  of  that  marshy  region  still  construct  their  huts. 
But  the  Sumiro-Accadians,'  as  these  Turanian  tribes  were 
named,  had  the  faculty  possessed  by  their  relations,  the 
Chinese,  of  taking  the  first  steps  in  inventions.  Out  of  the 
mud  and  clay  of  their  new  home  they  made  bricks,  at  first 
mere  cakes  of  sund-dried  clay ;  then  these  cakes  were  found 
to  gain  consistency  by  mixture  with  finely  chopped  straw; 
finally  the  clay  was  kiln-dried  and  gained  a  hardness  and 
consistency  equal  to  the  best  bricks  produced  now.  The  kiln- 
dried  bricks  were  highly  valued  and  were  stamped  with  the 
name  and  titles  of  the  king  for  whose  palaces  and  temples 
they  were  to  be  used.  Some  bearing  the  name  and  title  of 
Gudea,  the  patesi  or  priest-king  of  Sirgulla,  have  inscriptions  of 

^Chaldea.    Story  of  the  Natives.    Z.  A.  Ragozin. 

'I  must  disclaim  all  responsibility  for  the  spelling  of  proper  names,  since 
every  authority  I  have  consulted  spells  the  names  differently,  and  no  fixed 
standard  seems  to  have  been  arrived  at.  For  instance,  the  spelling  is  some- 
times  Shumiro- Akkadian,  sometimes  Sumiro-Accadian. 


Digitized  by 


Google 


1S93.]  Legends  of  the  Sumiro-Accadiane  of  Chaldea.  15 

a  highly  archseic  character.  A  statue  of  unique  interest  was 
found  at  Siigulla  f  the  head  is  strikingly  Turanian  in  form 
and  feature  and  bears  a  turbaned  cap  such  as  may  still  be  seen 
in  Mongolia.  No  type  can  be  more  strikingly  unlike  that  of 
the  Semitic  Assyrians  w^o  were  to  be  in  later  times  the  rulers 
of  Chaldea.  This  statue,  and  the  bricks  with  their  archseic 
inscriptions  found  with  it,  are  considered  to  be  as  old  as 
between  4000  and  3000  B.  C.  A  successor  to  thisr  oldest  of 
known  monarchs  was  Ur-ea,  king  of  Ur,  whose  date  can  be 
approximately  arrived  at,*  and  whose  reign  was  over  before 
the  Elamite  Conquest  of  Chaldea ;  when  Chedorlaomer  (Kha- 
dar-Lagamar),  of  Genesis,  chapter  xiv,  marched  an  army 
across  the  desert  to  attack  the  rich  and  populous  valleys  of 
Jordan,  and  carried  off  Lot,  the  brother  of  Abraham,  among 
his  captives. 

In  the  materials  for  holding  their  bricks  together  there  was 
also  progressive  improvement ;  in  the  oldest  buildings  discov- 
ered, a  sticky  red  clay  or  loam  was  used ;  then  bitumen  was 
substituted,  which,  being  applied  hot,  adheres  so  strongly  to 
the  bricks  that  pieces  of  these  are  broken  off  when  an  attempt 
is  made  to  take  a  fragment  of  the  cement.  Finally,  in  the 
latest  Babylonian  period,  a  beautiful  white  cement  made  of 
calcareous  earth  was  used,  which  has  never  been  surpassed 
for  lightness  and  strength. 

The  whole  country  o^  Chaldea  was  absolutely  flat ;  no  ves- 
tige of  natural  hillock  occurred  throughout  its  whole  extent. 
But  the  Accadians,  whose  very  name  shows  their  origin  as 
mountaineers,  were  determined  to  raise  their  most  impor- 
tant buildings  above  the  inundations,  and  the  wild  beasts  and 
noxious  insects  of  the  marshy  plains.  They  erected  artificial 
mounds  of  a  size  almost  incredible.  The  great  mound  of 
Koyun-jik,  which  represents  the  palaces  of  Nineveh*  itself, 
covers  an  area  of  one  hundred  acres,  and  reaches  an  elevation 
of  ninety-five  feet  at.its  highest  point.    To  "  heap  up  such  a 

•Modem  Tell-Loh. 
•Chaldea,  p.  214-19. 

•Thoagh  an  Assyrian  city,  Nineveh  was  built  on  the  Chaldean  plan,  on  a 
**  tell  "  or  mound. 
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pile  of  brick  and  earth  would  require  the  united  exertions  of 
10,000  men  for  twelve  years."*  Then  only  could  the  construc- 
tion of  the  palaces  begin!  The  mound  of  Nebbi-Yuma, 
which  has  not  yet  been  excavated  covers  an  area  of  forty  acres 
and  is  loftier  and  steeper  than  its  neighbor.  The  platform  of 
the  principal  mound  of  Mugheir  (the  "  Ur  of  the  Chaldees  " 
from  which  Abraham  went  forth)  is  faced  with  a  wall  ten  feet 
thick,  of  red,  kiln-dried  bricks  cemented  with  bitumen. 

The  sub-structure  of  these  mounds  wes  made  up  of  rough 
bricks  and  rubbish,  hence  the  inherent  weakness  of  the  whole 
structure.  The  heavy  semi-tropical  rains  falling  for  weeks  at 
a  time  soaked  through  the  casing  of  fine  bricks,  and  the  foun- 
dation became  a  mass  of  yielding  mud.  The  mighty  palaces 
and  temples  upon  which  the  Assyrian  and  Chaldean  kings 
lavished  all  the  resources  of  wealth,  all  the  treasures  of  art, 
sank  into  sand-choked,  shapeless  heaps.  But  the  treacherous 
clay  could  preserve,  hidden  from  the  prowling  Arabs  who 
roam  over  this  land  of  once  mighty  empires,  priceless  treas- 
ures of  art  and  literature.  Exquisite  alabaster  slabs,  richly 
engraved,  beautiful  enamelled  tiles  forming  colored  friezes; 
the  great  human-headed  bulls  whose  very  discovery  made  the 
name  of  Layard  famous;  the  life-like  groups  of  lions  and 
lionesses ;  and  incomparably  more  precious  than  all,  the  royal 
libraries  formed  by  the  great  kings,  have  been  preserved  for 
centuries  beneath  these  unsightly  mounds.  For  the  one  avail- 
able substance,  clay,  formed  the  almost  imperishable  material 
of  which  the  Chaldean  and  Assyrian  "  books  "  were  made. 

In  the  great  mound  of  Koyun-jik  (Nineveh)  Layard  found 
the  remains  of  two  sumptuous  palaces,  the  residences  of  Sen- 
nacherib and  of  his  grandson  Asshurbanipal,  who  lived  some 
650  years  B.  C,  two  of  the  mightiest  sovereigns  and  conquer- 
ors of  the  Eastern  World.  In  AsshurbanipaPs  palace  the 
explorer  found  two  small  chambers,  containing  a  layer,  more 
than  a  foot  in  height,  of  baked  clay  tablets,  covered  on  both 
sides  with  cuneiform  writings.  Some  were  still  entire,  others 
in  fragments.  Layard  filled  many  cases  with  the  tablets, 
broken  and  unbroken ;  they  were  sent  to  England,  and  lay 
•Five  Monarchies.    Hawlinson,  Vol.  1,  pp.  317-18. 
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for  years  iu  the  British  Museum  untouched  and  unnoticed. 
George  Smith,  a  young  archeologist  whose  devotion  to  science 
and  untiring  industry  and  patience  enabled  him  to  undertake 
—and  to  succeed  in — an  apparently  impossible  task,  deter- 
mined not  only  to  arrange  and  engrave  the  cuneiform  texts 
on  the  tablets,  but  to  read  them,  and  this  he  succeeded  in 
doing.  The  result  was  something  astonishing.  A  series  of 
twelve  tablets  was  brought  to  light  containing  an  epic  poem 
of  the  highest  antiquity  and  interest,  the  one  alluded  to  fur- 
ther on,  containing  the  earliest  versions  of  the  great  Sun, 
Moon  and  Earth  myths,  of  the  Deluge,  of  Bel  and  the  Dragon 
and  of  the  Creation  of  the  world.  Fragments,  of  course,  were 
missing,  and  to  seek  these  George  Smith  was  sent  (by  the  gener- 
osity of  the  owners  of  The  London  Daily  Telegraph)  to  search 
the  Archive  Chambers  at  Koyun-jik,  and  by  inconceivable 
good  fortune,  found  many  of  the  missing  pieces.  On  his  sec- 
ond visit  to  Chaldea  he  fell  a  victim  to  plague.  His  last  legi- 
ble words  were  worthy  of  a  martyr  to  science.  "  Not  so  well. 
If  doctor  present  I  should  recover,  but  he  has  not  come ;  if 
fatal,  farewell  to  .  .  .  My  work  has  been  entirely  for  the 
9cience  I  study.  There  is  a  large  field  for  study  in  my  collec- 
tion. I  intended  to  work  it  out,  but  desire  now  that  my 
antiquities  and  notes  may  be  thrown  open  to  all  students.  I 
have  done  my  duty  thoroughly.  I  do  not  fear  the  change, 
but  desire  to  live  for  my  family." 

Besides  the  tablets  containing  the  epic  poem,  two  hundred 

tablets  divided  into  three  books  were  found  at  Nineveh,  fifty 

of  which  have  been  deciphered.     The  contents  of  these  also 

are  supremely  interesting ;   one  book,  the  oldest,  reveals  the 

Shamanitic  stage  of  the  Sumiro-Accadian  religion ;  a  stage  in 

which  many  Turanian  tribes  still  remain.      It  treats  of  '*  evil 

spirits"  with  which  earth,  sky  and  the  "abyss"  under  the 

earth  were  conceived   to  be  filled ;    of  sorcerers  who  could 

employ  the  power  of  the  evil  spirits  for  the  destruction  of 

mankind,  and  of  magicians  who  understood  incantations  and 

spells    capable    of   driving   away  these  malignant  powers,^ 

answering  to  the  "  black  ^'  and  "  white  "  magic  of  the  Middle 

"La  Magie  et  la  Divination  choz  les  Chalde^rs.    Francois  Lenormant. 
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Ages.  The  second  book  treats  of  diseases,  for  which  no  cure 
was  known  but  exorcisms,  since  diseases  were  conceived  to  be 
personal  demons.  Even  so  late  as  three  or  four  hundred  years 
B.  C,  Greek  travelers  visiting  Babylon  beheld  sick  persons 
brought  out  into  the  streets,  where  any  passer  by  could  enquire 
as  to  their  malady  and  suggest  a  remedy !  Even  this  strange 
plan  was  not  resorted  to  till  all  known  forms  of  incantation 
had  been  gone  through  and  proved  vain.  The  third  book 
shows  a  great  advance  from  this  religion  of  pure  terror. 
Beneficent  spirits,  gods  in  fact,  were  appealed  to,  especially 
Una,  the  Heaven-god ;  Ea,  the  great  deity  of  the  Earth  and 
Waters ;  Im,  the  Storm  Wind ;  Ud,  the  Sun,  and  Gibil,  Fire. 
Ea,  above  all,  was  beloved  by  the  Sumiro-Accadians  for  his 
goodness  and  trusted  for  his  wisdom.  His  very  name  was  a 
terror  to  evil  spirits.  But  beneficent  as  he  was,  Ea  was  con- 
sidered too  great  a  deity  to  be  lightly  invoked,  and  in  his  son 
Meridug,  they  found  a  spirit  whose  sole  office  was  to  mediate 
between  his  father  and  suffering  mankind.  A  whole  tablet  is 
devoted  to  a  description  of  one  such  intercession,  where  the 
"  Disease  of  the  Head  (insanity)  has  issued  from  the  Abyss, 
from  the  dwelling  of  the  Lord  of  the  Abyss,"  and  has  attacked 
a  human  being.  Then  "  Meridug  has  looked  on  his  misery. 
He  has  entered  the  abode  of  his  father,  Ea,  and  has  spoken 
unto  him :  *  My  father,  the  Disease  of  the  Head  has  issued 
from  the  Abyss.  What  he  must  do  against  it  the  man  knows 
not.  How  shall  he  find  healing?' "  Ea  replies, "  My  son,  how 
dost  thou  not  know  ?  What  should  I  teach  thee  ?  What  I 
know,  thou  also  knowest.  But  come  hither,  my  son  Meridug 
.  .  .  ."  Here  follow  directions  for  the  cure  of  the  sufferer 
that  the  "  Disease  of  the  Head  may  vanish  like  a  phantom  of 
the  night."  • 

The  conception  of  conscience  was  also  carried  to  a  high 
degree  among  the  Sumiro-Accadians.  With  such  insistence 
and  authority  did  it  speak  that  it  was  believed  to  be  the  voice 
of  an  indwelling  guardian  spirit.  Some  most  beautiful 
prayers  took  their  origin  from  this  belief;  they  have  been 
called  the  Penitential  Psalms,  from  their  striking  likeness  to 
those  psalms  in  which  King  David  confesses  his  iniquities  and 
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humbles  himself  before  the  Lord.  I  have  space  but  for  a  few 
verses  of  the  Sumiro-Accadian  psalm  called  "  The  complaint 
of  the  repentant  heart." 

"  0  my  God,  my  transgressions  are  very  great ;  very  great 
are  my  sins.  I  transgress  and  know  it  not.  I  wander  in 
wrong  paths  and  know  it  not.  The  Lord  in  the  wrath  of  His 
heart  has  overwhelmed  me  with  confusion.  I  lie  on  the 
ground  and  none  reaches  a  hand  to  me.  I  cry  out  and  there 
is  none  hears  me.  .  .  .  My  God,  who  knowest  the  unknown 
be  merciful.  .  .  .  How  long,  O  my  God  ?  .  .  .  Lord 
Thou  wilt  not  repulse  Thy  servant.  In  the  midst  of  the 
stormy  waters,  come  to  my  help,  take  me  by  the  hand." 

Since  the  key  to  the  cuneiform  inscriptions  has  been  discov- 
ered, it  has  been  evident  that  many  legends  of  Genesis  are 
varients  of  Sumiro-Accadian  originals,  and  that  from  this 
source  too  was  drawn  the  Jewish  belief  in  magic,  witchcraft, 
dreams,  supernatural  serpents,  sacred  trees,  etc. ;  whilst  the 
pure  Monotheism  of  later  times  was  fighting  hard  to  establish 
itself  in  the  hearts  and  minds  of  a  people,  who  came  from  a 
cradleland  of  many  gods.  For  in  those  palmy  days  of  the 
Yellow  Race,  when  it  was  at  the  head  of  human  progress,  the 
Semites  are  seen  as  nomad  tribes  dwelling  amongst  the  Acca- 
dians,  and  in  one  most  noted  instance  wandering  from  Ur  of 
the  Chaldee9,  till  they  finally  reached  Egypt  and  the  Nile.  And 
the  legends,  the  superstitions,  the  forms  of  prayer  of  Accad 
are  faithfully  reflected  in  the  earliest  traditions  of  Israel. 

(To  be  continued,) 


Digitized  by 


Google 


20  Hie  American  Naturalist,  [January, 

THE  FLIGHT  OF  BIRDS. 
By  I.  Lancaster. 

I  have  been  asked  what  effect  the  application  of  soaring 
methods  has  upon  active  wing  flight.  If  soaring  goes  on  so 
easily  where  gravity  is  the  motive  power,  why  do  not  all  birds 
soar? 

The  soaring  activity  is  not  understood  when  such  a  question 
is  put,  obscurity  arising,  doubtless,  from  misconception. 

The  usual  statement  of  soaring  held  by  everybody,  and 
especially  by  mechanical  authority,  is  diagrammed  in  1, 
where  g  represents  weight,  w,  horizontal  air  resistance,  and  p, 


^ssssLli/ 


i     )KM2)         J^ 


normal  pressure.  When  a  horizontal  force,  /,  is  applied,  of 
suflScient  magnitude  to  cause  ;>  to  equal  both  g  and  w,  the 
plane  moves  on  the  horizontal  path  of  soaring  flight.  Soar- 
ing, or  indeed  any  sort  of  bird  flight,  would  be  impossible 
thus  stated,  which  may  be  called  the  formula  method. 

The  soaring  statement  presented  by  nature,  is  seen  in  2, 
where  the  horizontal  force,  /,  and  the  horizontal  resistance,  w, 
are  stricken  out.  Vertical  g  is  replaced  by  gn  and  gp,  while  p 
remains  the  same  in  direction  but  not  in  magnitude.  The 
pressure  plane  of  air  throws  g  out  of  vertical,  making  gn  and 
gp  out  of  it ;  p  is  equal  to  gn;  /is  equal  to  gp,  and  the  plane 
soars;  /  pushes  gp  up  as  fast  as  gn  pushes  p  down^  producing 
a  horizontal  resultant. 

Compare  both  statements  with  3.  In  either  case  a  prism  of 
air  as  wide  as  the  distance  across  the  extended  wings  of  the 
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bird,  as  thick  as  the  perpendicular  distance  between  the  front 
and  rear  edges  of  the  wings,  and  say  fifty  feet  long,  is  driven 


/ss»^ 


^^gp 


out  of  the  way  in  one  second  of  time.  This  is  done,  as  above 
stated,  in  both  cases,  but  the  way  of  doing  it  is  the  vital 
matter.  It  is  driven  out  by  gn  and  not  by  /.  Suppose  /  sh  ould 
stop  acting.  Motion  of  bird  would  then  be  downward  on  the 
normal  line,  in  which  motion  gn  would  do  the  same  work  in 
one  second  as  before.  Motion  both  ways  goes  on  simultan- 
eously, neither  having  the  slightest  effect  upon  the  other,  for 
the  reason  that  they  are  90^  apart,  and  rectangular  forces  do 
not  affect  each  other,  the  bird  moving  under  each  force  as  if 
the  other  were  not  acting.  The  iVay  in  which  the  air  is  driven 
out  is  determined  by/,  but  gn  does  all  the  work.    The  law  of 


fluid  reactions  throws  all  the  air  resistance  to  the  bird's  motion 
around,  normal  to  the  plane  of  its  wings;  gn  then  forces  it 
down,  while  /  keeps  the  bird  level. 

There  is  yet  a  very  important  point  to  be  understood.  In 
methods  sanctioned  by  mechanical  authority  weight  and  air 
resistance  are  added  in  pressure.  Both  are  assumed  to  be 
resistance  to  the  soaring  force.    They  should  be  subtracted. 
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not  added,  p  is  a  reaction  against  gn  and  not  a  force  equal  to 
gn,  acting  with  it  against  the  soaring  force.  Atmosphere 
resistance  to  the  bird  must  be  overcome,  but  weight  overcomes 
it,  and  is  itself  used  up  in  the  exertion. 

I  once  saw  a  parody  on  Jack,  the  Giant  Killer.  Jack  was 
set  upon  simultaneously  by  two  giants,  either  of  which  could 
have  demolished  him  at  once.  He  adroitly  set  them  to  fight- 
ing each  other  and  then  cut  off  their  heads.  Nature  met  with 
much  the  same  problem.  She  desired  a  soaring  bird.  Two 
antagonists  confronted  her,  air  and  weight.  She  so  fashioned 
a  bird  as  to  take  advantage  of  the  law  of  fluid  pressure,  which 
set  weight  upon  air  resistance,  in  which  contest  they  were  both 
destroyed.  She  outdid  Hercules  in  details  of  destruction. 
Pressure  first  cut  weight  into  two  unequal  parts,  then  fell  upon 
the  greater  and  transformed  it  into  a  stream  of  escaping  air 
condensation,  while  the  smaller  still  offered  resistance.  Then 
from  these  condensations,  equal  to  the  total  normal  part,  she 
obtained  enough  force  through  wing  details  to  destroy  the 
parallel  part,  and  still  have  a  large  surplus.  And  all  this  was 
accomplished  by  a  bird's  wing.  It  seems  a  pity  that  such  a 
magnificent  piece  of  work  should  belong  only  to  fishhawks, 
carrion  crows,  and  the  like. 

Further,  a  single  matter  must  be  noticed.  By  referring  to 
3,  it  will  be  seen  that  there  is  a  region  behind  and  above  the 
lower  surface  of  the  bird,  and  beneath  the  front  edge,  of  tri- 
angular shape,  that  is  not  affected  by  the  air.  If  the  bird  had 
but  one  motion  on  the  upward  slant,  any  thickness  of  parts, 
either  of  wing  or  body,  would  resist.  But  normal  motion 
confines  air  collision  to  the  under  side,  leaving  a  confused 
mass  of  eddies  and  reacting  currents  at  the  upper  side.  This 
region  of  eddies  may  be  filled  with  solid  materials  and  still 
not  destroy  the  effect  of  a  mathematical  plane  devoid  of 
thickness.  The  front  edge  must  be  sharp  but  the  rear  edge 
may  be  overreached,  as  in  4,  without  further  resistance.  Such 
shape  will  move  farther  in  the  same  time  unit  normally  than  a 
flat  shape,  while  parallel  motion  is  not  changed  in  the  slightest 
degree.    The  least  projection  above  a  b  increases  resistance. 
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I  have  called  this  region  the  "  neutral  zone,"  for  want  of  a 
better  name.  The  bodies  of  all  birds  are  almost  entirely  con- 
fiDed  to  this  zone. 

The  original  question  is  now  in  order.  Why  do  not  all 
birds  soar?  For  many  reasons,  among  which  are  the  follow- 
ing: 


1.  A  bird  may  be  of  such  shape  that  to  throw  it  over  to  an 
inclination  that  gives  a  parallel  factor  small  enough  to  be 
neutralized  by  the  forward  thrust  would  get  part  of  the  ani- 
mal out  of  the  neutral  zone.  The  gray  pelican  of  the  Gulf 
coasts  is  a  case  in  point ;  especially  when  its  gullet  is  full  of 
fish.  It  must  flap  to  get  thrust  for  its  large  parallel  factor.  If 
its  wings  were  one  foot  longer  on  each  side,  it  could  doubtless 
soar  continuously,  even  if  its  body  did  encroach  on  resisting 
air  to  some  extent. 

2.  Weight  may  be  too  great  for  surface.  In  this  case  con- 
densations escape  too  readily  to  be  utilized.  A  wild  turkey, 
prairie-chicken,  or  pheasant,  are  examples. 

3.  Weight  may  be  too  little  for  surface.  Here  condensation 
is  too  weak  to  give  thrust.  A  species  of  sea-gull  found  on  the 
lower  Florida  peninsula  is  a  good  example.  In  May  and 
June,  when  food  is  scarce,  they  flap  continually.  In  Novem- 
ber and  December,  when  food  is  plenty,  they  rarely  move  a 
wing.    They  will  put  into  an  empty  craw  their  weight  in  food. 

4.  Life  habits  may  prevent  suitable  feather  construction.  I 
presume  this  reason  may  apply  to  many  small  birds. 

In  the  case  of  bats,  the  small  factor  may  be  entirely  neu- 
tralized by  flapping,  as  there  seems  to  be  at  least  no  surface 
provision  for  utilizing  the  escaping  condensations. 

Flying  squirrels  do  not  sustain  themselves. 
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But  in  no  case  of  bird  flight  that  I  am  acquainted  with,  can 
it  be  said  that  the  normal  factor  is  opposed  by  flapping.  That 
is  cancelled  by  its  own  work  on  air.  Flapping  goes  on  for  the 
sole  purpose  of  producing  parallel  motion  by  either  increasing 
the  energy  of  the  condensations,  or  by  a  backward  push 
against  the  air. 

It  must  be  borne  in  mind  that  the  nearer  the  bird's  wings 
approach  horizontal,  the  less  will  be  the  obstructive  gravity 
factor,  but  on  the  other  hand,  the  more  contracted  will  be  the 
neutral  zone.  The  moment  this  zone  is  encroached  upon, 
more  is  lost  in  resistance  of  air,  than  is  gained  by  lessening 
the  small  factor. 

In  experimenting,  I  never  pay  the  least  attention  to  what  I 
have  called  the  "soaring  force,"  meaning  thereby  the  force 
required  to  push  the  plane  to  the  resultant,  after  the  small 
factor  is  neutralized.  I  have  never  used  scales  delicate 
enough  to  measure  this  force.  The  moment  the  small  factor 
is  out  of  the  way,  the  plane  runs  to  the  front  to  the  limit  of 
its  freedom. 

There  is  the  narrowest  possible  margin  between  active  and 
fixed  wing  flight.  The  only  group  of  white  pelicans  I  ever 
met  with,  eight  in  number,  moved  through  the  air  in  alternate 
flapping  and  gliding  motion.  Once  only,  I  found  them  facing 
a  southwester  on  fixed  wings.  They  rested  in  the  gale  as 
firmly  as  if  fastened  to  a  rigid  support.  I  had  been  observing 
them  daily  for  five  months  and  was  rewarded  by  this  very 
unusual  exhibition.  I  shot  one  of  them  and  found  its  gullet 
and  intestines  full  of  fish,  and  it  could  only  spread  one  square 
foot  of  surface  to  each  five  pounds  of  weight,  the  greatest  con- 
trast of  surface  to  weight  I  ever  found. 

The  entire  subject  of  bird  flight  has  been  persistently  mis- 
conceived. It  must  be  recast  in  toto  to  rescue  it  from  the 
mass  of  delusion  that  involves  it.  To  speak  of  erroneous 
details  is  labor  lost.  It  is  aU  erroneous.  There  is  no  stress  in 
the  entire  activity,  either  in  direction  or  magnitude,  where 
stresses  are  supposed  to  be.  When  it  is  seen  that  from  eleven- 
twelfths  to  seventeen-eighteenths,  approximately,  of  total 
weight  is  employed  in  overcoming  total  air  resistance  to  the 
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bird's  motion,  it  is  easily  conceivable  that  th6  animal  may 
overcome  the  remaining  resistance  without  the  necessity  of 
estimating  the  muscular  exertion  of  a  creature  weighing  eight 
ounces  in  terms  of  horse  power. 
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EDITORIALS. 

EDITORS,  E.  D.  COPE,  AND  J.  B.  KINGBLEY. 

— At  the  October  meetiDg  of  the  American  Humane  Association^ 
held  in  Philadelphia,  a  resolution  was  passed  of  a  very  dangerous 
nature.  It  urged  upon  the  Legislature  of  every  State  in  the  Union 
the  enactment  of  laws  which  shall  prohibit,  under  severe  penalty,  the 
repetition  *of  painful  experiments  upon  animals  for  the  purpose  of 
teaching  or  demonstrating  well-known  and  accepted  facts.  The  danger 
lies  not  in  the  iutent,  but  in  the  fact  that  incompetent  persons  will  feel 
it  their  duty  to  say  that  this  experiment  is  painful,  that  another  is 
unnecessary ;  and  further,  it  strikes  a  deadly  blow  at  all  future  increase 
of  knowledge.  An  investigator  in  physiology  can  only  be  trained 
by  the  laboratory  method.  He  cannot  read  the  accounts  of  previous 
work  and,  with  no  further  preparation,  proceed  at  once  to  the  solution 
of  new  problems.  He  must,  rather,  test  his  powers  of  experimenta- 
tion by  this  very  repetition  which  the  proposed  law  prohibits.  He 
must  demonstrate  for  himself  "  well-known  and  accepted  facts,"  and 
until  he  is  able  to  bring  his  results  into  full  accord  with  those  facts 
he  is  incompetent  to  enter  untrodden  fields  where  he  is  without  checks 
upon  the  accuracy  of  his  results. 

That  the  proposed  legislation  is  not  so  vicious  as  some,  which,  foiv 
tunately,  has  been  rare  in  the  United  States,  is  a  matter  for  which  we 
should  be  thankful ;  but,  on  the  other  hand,  it  would  place  a  danger- 
ous tool  in  the  hands  of  such  fanatics  and  unqualified  persons  as  com- 
monly occupy  important  positions  in  connection  with  the  societies  for 
the  prevention  of  cruelty  to  animals.  The  writer  has  a  somewhat 
extensive  acquaintance  with  the  physiological  investigators  of  both 
Europe  and  America,  and  he  knows  them  to  be  as  a  class  humane  per- 
sons unwilling  to  inflict  unnecessary  sufieriug  upon  any  animal,  and 
at  the  same  time  fully  as  competent  to  judge  of  the  necessity  of  any 
experiment  as  the  persons  whom  the  proposed  legislation  would  put  in 
the  position  of  prosecutors  and  judges. 

— Lieutenant  Peary  has  obtained  leave  of  absence  from  the  Sec- 
retary of  the  Navy  for  the  purpose  of  further  prosecution  of  Arctic 
explorations.  He  proposes  to  establish  himself  at  a  point  on  the 
northern  coast  of  Greenland  already  visited  by  him  as  a  base  for 
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explorations  northward.  He  expects  to  travel  over  the  ice  which 
covers  the  ocean,  toward,  and  if  circumstances  permit,  to  the  pole. 
It  will  be  a  fortunate  circumstance,  and  one  conducive  to  the  success 
of  the  expedition,  if  land  shall  be  found  to  the  north  of  Greenland. 
Thisy  lieutenant  Peary  suspects,  may  be  the  fact.  Transportation  will 
be  thus  more  easy  and  less  dangerous,  and  much  of  interest  to  science 
may  be  expected  to  result  The  determination  of  the  geologic  and 
paleontologic  features  of  the  region  is  of  first-class  importance  to 
world-history,  and  much  important  evidence  will  be  contributed 
toward  the  solution  of  some  at  present  obscure  problems. 

— Th£  numbers  of  The  American  Naturalist  for  1892  were 
issued  at  the  following  dates :  January,  March  26 ;  February,  March 
31 ;  March,  April  25 ;  April,  April  29  ;  May,  May  1 ;  and  all  subse- 
quent numbers  on  the  first  of  the  month  named  on  t^e  cover  and 
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KECENT  LITERATURE. 

The  Apodidflc.^ — This,  one  of  the  latest  of  the  "  Nature  Series," 
IB  not  up  to  its  predecessors  either  in  accuracy  of  statement  or  sug- 
gestiveness  of  matter.  The  author,  starting  off  with  the  intention  of 
working  up  the  comparative  anatomy  of  tiiis  family  of  phyllopod  Crus- 
tacea, has  been  led  to  regard  them  as  all-important  in  phylogenetic 
speculations,  but,  unfortunately,  the  good  points  of  his  volume  are  not 
original,  while  the  original  portions  cannot  be  praised.  Thus  the  cen- 
tral position  of  the  Phyllopods  in  the  Crustacean  branch  was  recog- 
nized long  ago,  while  the  comparison  of  the  foot  of  the  Apus  with  the 
parapodum  of  a  Polychsete  worm  was  made  long  before  Bernard  entered 
the  field  of  zoology.  On  the  other  hand  the  special  studies  of  Mr. 
Bernard  have  led  him  to  regard  the  differences  between  the  annelids 
and  Apus  as  of  extremely  minor  importance.  All  you  have  to  do, 
says  he  in  effect,  is  to  bend  the  anterior  end  of  a  carnivorous  annelid 
back  upon  itself  to  produce  this  portion  of  Apus,  and  the  thing  is 
done.  Resemblances  are  magnified  and  differences  are  minimized  or 
ignored,  and  presto !  Apus  is  the  all-important  arthropod.  THe  name 
of  Macmillan  &  Co.  is  so  uniformly  associated  with  only  first-class 
works  that  we  wete  surprised  to  see  it  on  the  present  volume. 

Darwin,  and  After  Darwin ;  I,  The  Darwinian  Theory, 
by  George  John  Romanes.' — Romanes  has  devoted  the  best  years 
of  his  life  to  the  defence  of  the  evolutionary  faith  and  to  making 
himself  acquainted  with,  advocating,  and  extending  Darwin's  ideas. 
The  present  work  consists  of  two  volumes,  viz.,  "  The  Darwinian 
Theory,"  and  "Post-Darwinian  Questions."  The  latter,  soon  to  be 
iflsaed,  is  to  treat  of  heredity,  utility,  isolation,  etc.,  which  have 
become  prominent  since  the  death  of  Darwin.  The  former  is  a 
systematic  exposition  of  the  Darwinism  of  Darwin.  It  gives  a 
r6nim4  of  the  evidence,  as  it  is  known  at  present  from  class- 
ification, Morphology,  Embryology,  Paleontology,  and  Geographical 
Distribution,  and  includes  a  full  discussion  of  the  Theories  of  Natural 
and  of  Sexual  Selection.    It  is  a  neat  volume  of  460  pages,  fully 

*The  Apodidse.      A  morphological  study,  by  Henry  Mcyners  Bernard.     London 
and  New  York.     Macmillan  &  Co.,  1892. 
'Chicago.    The  Open  G)urt  Publishing  Company,  1892. 
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illustrated  with  new  figures  that  largely  increase  its  value.  It  is  the 
best  single  volume  on  the  general  subject  that  has  appeared  since 
Darwin's  time,  and  it  is  doubtless  destined  to  be  for  years  to  come  the 
one  book  to  which  general  readers  will  turn  for  a  concise  statement  of 
his  ideas. 

The  principle  of  continuity  makes  antecedently  probable  the  theory 
of  organic  evolution.  The  probability  is  strengthened  by  the  fact  that 
a  natural  classification  of  organic  beings  seems  with  the  advance  of 
knowledge  more  and  more  evident.  The  evidence  from  Morphology 
in  the  present  volume  is  confined  largely  to  a  discussion  of  rudimen- 
tary structures,  and  especially  such  as  are  found  in  the  human  body. 
Muscles  of  the  external  ear,  panniculus  carnosus,  feet,  hands,  tail,  ver- 
miform appendix  of  the  csecum,  ear,  hair,  teeth,  perforation  of  the 
humerus  and  flattening  of  the  tibia  are  all  treated.  In  this  connection 
Dr.  Louis  Robinson's  recent  interesting  observations  on  the  grasping 
power  of  the  infant's  hand  are  reported.  In  discussing  Embryology, 
considerable  space  is  devoted  to  the  phenomena  of  fertilization  and 
karyokinesis,  since  the  author  believes  the  great  similarity  in  these 
highly  complex  and  specialized  processes,  shown  throughout  the  animal 
and  vegetable  kingdoms,  to  be  indicative  of  organic  continuity,  and 
hence  evidence  of  the  highest  importance.  The  testimony  afforded  by 
connecting  links,  which  has  accumulated  mainly  since  Darwin  first 
published,  forms  an  interesting  section,  made  more  interesting  by  good 
figures.  Geographical  Distribution  is  mainly  a  summary  of  Wallace's 
observations. 

The  evidence  for  and  against  the  theory  of  Natural  Selection  is  fully 
and  fairly  given.  Romanes  believes  this  principle  to  be  not  the  sole, 
but  the  most  important,  factor  of  organic  evolution.  The  main  gen- 
eral arguments  in  favor  of  the  theory  are  three,  viz.,  its  inherent 
necessity,  the  facts  of  heredity,  variation,  and  struggle  for  existence 
being  excepted ;  the  fact  that  among  all  the  millions  of  structures  and 
instincts,  each  is  developed  for  the  benefit  of  its  own  species,  and  in 
not  a  single  case  for  the  exclusive  benefit  of  another  species ;  also  the 
facts  of  domestication.  Protective  coloring,  warning  coloring  and 
mimicry  afford  strong  evidence.  The  theory  of  Natural  Selection  is 
often  misunderstood,  even  by  its  advocates,  notably  by  Wallace. 
Certain  apparently  strong  objections  to  it  are  capable  of  being 
answered,  and  this  Romanes  proceeds  to  do,  discussing  the  presence  of 
similar  organs  in  widely  different  groups  (Mivart's  instance  of  the  eyes 
of  the  cuttlefish  and  of  vertebrates),  and  the  preservation  of  the  first 
beginnings  of  structures  (the  Duke  of  Argyll's  "  Prophetic  G»erms  "), 
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where  the  principle  of  correlatipn  must  play  so  important  a  part.  The 
electric  organ  in  the  tail  of  the  skate  is  a  formidable  case,  which  our 
present  knowledge  is  not  able  satisfactorily  to  dispose  of.  In  the  last 
chapter  Mr.  Wallace's  objections  to  Darwin's  theory  of  Sexual  Selec- 
tion are  replied  to.  The  relations  of  the  Darwinian  doctrine  to  adap- 
tation and  beauty  in  organic  nature  are  diifcussed  in  brief,  and  finally 
its  relations  to  the  fundamentals  of  religion. — F.  S.  Lee. 

The  Diseases  of  Personality,  by  Th.  Ribot.' — The  new  Psy- 
chology is  under  a  great  debt  to  Ribot  for  his  studies  of  nervous  dis- 
eases. In  this  last  volume  he  bases  personality  as  the  highest  form  of 
psychic  individuality  upon  the  organic  ^ense.  All  the  bodily  organs 
are  constantly  sending  into  the  central  nervous  system  impulses  that 
give  ri^  to  sensations.  These  organic  sensations  are  relatively  more 
prominent  in  the  lower  animals,  because  there  they  are  not,  as  they  are 
higher  in  the  scale,  covered  up  by  desira-',  passions^  perceptions  and 
ideas.  Everywhere,  however,  they  form  the  physical  basis  of  person- 
ality. The  author  analyzes  the  organic,  emotional  and  intellectual 
conditions  and  disorders  of  pers^onality.  The  discussions  include  the 
meaning  of  "  individual "  in  various  forms  of  animal  life ;  the  person- 
aUty  of  twins  and  double  monsters ;  the  r6le  of  memory ;  transforma- 
tions brought  about  by  hallucinations  and  by  ideas ;  the  phenomena 
of  the  dissolution  of  {personality  in  cases  of  progressive  dementia.  A 
convenient,  if  not  entirely  comprehensive,  classification  of  the  diseases 
mentioned  is  that  its  three  categories,  viz.,  alienation  (where  the 
changed  person  is  either  entirely  ignorant  of  his  former  self  or  regards 
it  objectively),  alternation  (ordinary  cases  of  double  consciousness), 
and  substitution  (where  the  individual  takes  on  a  new  character,  yet  is 
conscious  of  his  forn»er  one,  as  where  he  now  believes  himself  a  king, 
although  he  remembers  that  he  was  formerly  a  poor  man). 

It  is  to  be  hoped  that  the  same  puMijihers  will  issue  in  the  same  neat 
&rm  the  author's  works  on  the.  diseases  of  memory  and  of  the  will. 

F.  S.  Lee. 

'Aothorized  translation,  Chicago.    The  Open  Court  Publishing  Co.    pp.  167. 
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GEOLOGY  AND  PALEONTOLOGY. 

On  the  Formation  of  Oolite. — Dr.  A.  Rothpletz  has  proposed 
a  theory  of  the  formation  of  oolite,  which  is  as  interesting  as  it  is 
novel.  He  noticed  on  the  shores  of  Great  Salt  Lake,  Utah,  snow-white 
and  silver-gray  calcareous  corpuscles  in  great  numbers.  They  form  a 
large  part  of  the  beach  sand,  and  where  they  lie  in  the  water  they  are 
partly  covered  with  a  bluish-green  alga-mass.  On  examination  the 
algoid  bodies  proved  to  be  colonies  of  cells  of  the  lime  secreting  alg», 
Gloeocapsa  and  Gloeothece.  By  a  series  of  experiments  Dr.  Rothpletz 
satisfied  himself  that  the  calcareous  bodies  secreted  by  the  plants  and 
the  calcareous  bodies  which  compose  the  beach  sand  are  identical. 
Pursuing  his  researches,  the  author  investigated  the  oolites  from  the 
strand  of  the  Red  Sea,  and  found  that  although  slightly  differing  in 
structure,  these  oolites  originate  similarly  to  those  of  Salt  Lake ;  that 
is,  from  lime  secreting  algse. 

Li  studying  fossil  forms  Dr.  Rothpletz  has  found  in  a  gray  limestone 
from  the  Lias  of  the  Vilser  Alps,  and  in  the  great  oolite  structure  of 
the  Wettersteinkalk  structures  analogous  to  the  calcareous  bodies  from 
Salt  Lake.  Also  the  structure  of  certain  calcareous  oolites  investi- 
gated by  Wethered,  and  more  recently  by  Bleicher  (May,  1892), 
closely  resembles  that  of  the  Red  Sea  oolite.  In  view  of  these  facts, 
Dr.  Rothpletz  is  inclined  to  believe  that  at  least  the  majority  of  the 
marine  calcareous  oolites  with  regular  zonal  and  radial  structures  are 
of  plant  origin ;  the  product  of  microscopically  small  algSB  of  very 
low  rank,  capable  of  secreting  lime. — From  BotanUches  Centralblatt, 
Translated  by  F.  W.  Cragin  for  the  American   OeologtBi^  Nov.,  1892. 

Geology  of  Northeastern  Alabama/ — Mr.  Hayes'  report  covers 
the  topography,  drainage,  stratigraphy  and  structure  of  Northeastern 
Alabama  and  adjacent  portions  of  Georgia  and  Tennessee.  It  is 
intended  as  a  basis  for  the  economic  geology  of  that  region,  and  is, 
therefore,  general  rather  than  special  and  detailed.    The  rocks  of  the 

^Report  on  Geology  of  Northeastern  Alabama  and  adjacent  portions  of  Georgia 
and  Tennessee.  Bulletin  No.  4,  Geological  Survey  of  Alabama.  By  C.  Willard 
Hayes,  Assistant  Geologist  U.  S.  Geol.  Surv.,  1892. 
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area  under  consideration  are  all  Paleozoic,  and  include  representatives 
of  all  the  larger  subdivisions  of  that  system.  A  columnar  section  of 
the  strata  exposed  east  of  Browntown  Valley  gives  the  Cambrian  rocks 
an  average  thickness  of  7550  feet ;  the  Silurian,  5935  feet ;  the  Devon- 
ian, 180  feet ;  and  the  Carboniferous,  2175  feet.  The  formation  names 
areall  new,  being  purely  geographic  and  local.  It  is  questionable  if 
the  making  of  new  names  is  necessary  in  regions  contiguous  to  those 
with  similar  formations  whose  names  have  been  generally  adopted. 
The  reason  advanced,  "to  avoid  all  remote  correlations,"  does  not  seem 
sufficient  to  warrant  such  innovations. 

The  report  is  accompanied  by  an  excellent  Geological  map  which 
shows  a  structure  section  through  Northeastern  Alabama. 

The  Mesosauria  of  South  Africa. — Paleontologists  are  indebted 
to  Prof.  H.  Q.  Seeley  for  a  detailed  description  of  the  Mesosauria  of 
South  Africa,  and  an  etact  statement  of  the  relations  of  Mesosaurus 
with  Stereosternum. 

For  many  years  the  genus  Mesosaurus  has  been  evidenced  by  a 
single  fossil  from  Griqualand,  South  Africa,  described  by  Gervais  in 
I860  under  the  name  Mesosaurus  tenuidens.  In  1878  four  specimens 
from  the  shale  at  the  margin  of  the  Kimberley  Diamond  field  were 
obtained  by  Mr.  G.  H.  Lee,  and  deposited  in  the  British  Museum.  They 
show  that  Mesosaurus  was  a  long-tailed  reptile,  with  hind  limbs  well 
developed.  Mr.  Seeley  found  it  impossible  to  refer  the  Kimberley  speci- 
mens to  M.  tenuidens,  and  described  them  under  the  name  M.  pleura- 
gutter.  The  well-developed  abdominal  ribs,  formed  of  flattened 
plates,  give  this  species  its  most  distinctive  feature. 

A  second  specimen  of  M.  tenuidens  found  in  the  district  of  Albania 
by  David  Arnold,  preserved  in  the  Cape  Town  Museum,  shows  the 
ventral  aspect  of  the  anterior  part  of  the  skeleton.  There  are  some 
diffirences  between  this  specimen  and  the  type,  but  Mr.  Seeley  does 
not  consider  them  important  enough  to  prove  specific  distinction. 

Another  specimen  of  the  same  genus,  from  near  Burghersdorf,  is  in 
the  Albany  Museum  at  Grahamstown.  It  shows  the  dorsal  aspect  of 
dorsal  vertebrse  and  ribs.  It  indicates  a  new  species,  but  there  is  no 
character  available  for  its  definition  except  that  of  relatively  stout 
ribs.  ^ 

In  discussing  the  relations  of  Mesosaurus  with  Stereosternum, 
Mr.  Seeley  refers  to  Stereosternum  tumidum  from  Brazil,  described 
by  Cope  in  1886,  and  figures  the  shoulder  girdle  of  that  species 
to  show  a  pair  of  wide,  thin,  crescentic  bones  in  advance  of  the 
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shoulder  girdle.  In  regard  to  these  bones  Mr.  Seeley  says:  "If 
the  transverse  expansion  seen  in  the  Paris  type  of  Mesosanrua  is  the 
same  bone,  its  form  is  imperfect,  but  it  is  in  the  same  position  as  the 
lateral  crescentic  bone  of  Stereostentum.  There  is  nothing  in  the  Cape 
Town  Mesomums  which  corresponds  in  form  with  these  bones  in 
Stereontemum,  and  the  shoulder  girdle  in  the  two  types  seems  to  be 
unlike,  because  the  coracoids  in  the  Brazilian  genus  met  (as  shown  by 
the  thickened  margin)  in  the  median  line,  while  in  Mesosaurus  there 
seems  to  have  been  a  squamous  overlap  as  in  Monotreme  mammals, 
and  as  the  coracoid  cartilages  overlap  in  Triton  and  Salamandra, 
This  condition,  so  far  as  I  am  aware,  is  not  otherwii^e  suggested  by 
remains  of  fossil  reptiles.  There  is  also  a  possible  resemblance  to  Sal- 
amanders in  the  fact  that  the  scapula  and  coracoid  are  not  separable, 
though  the  Cape  Town  Mesoaaurus  appears  to  indicate  a  suture. 

These  African  Sauromorpha  closely  resemble  some  genera  from  the 
Trias  of  Europe  in  general  form  and  characteris  of  the  humerus.  This 
leads  Mr.  Seeley  to  present,  for  the  present,  the  following  classification 
of  a  small  group  to  which  he  gives  the  name  "  Mesosauria : " 

Mesosauria. 

Greneral  Characters. — Palate  closed  in  the  median  line,  teeth  slen- 
der, prehensile ;  cervical  ribs  with  a  single  articulation,  dorsal  ribs 
articulated  to  the  anterior  face  of  the  neural  arch.  The  shoulder- 
girdle  formed  of  scapular  and  clavicular  arches.  Humerus  expanded 
distally  with  an  ent-epicondylar  foramen.  Digits  terminating  in  claws. 

Division  L    Proganosauria, 

Articular  faces  (f  centrum  conicnlly  cupped,  coracoid  and  scapula 
anchylosed,  a  larg  clavicle  (or  separate  episcapulje),  a  sacrum  of  four 
vertebrse,  a  foramen  in  the  pubis,  five  bones  in  the  distal  row  of  the 
tarsus,  neck  short,  tail  long.     South  Africa,  South  America. 

Division  II.    Neusticosauria. 

Articular  faces  of  centrum  flat,  coracoid  and  scapula  separate,  clav- 
icles relatively  small  (no  separate  epi^capula),  sacrum  unknown,  a 
notch  instead  of  a  foramen  in  the  pubis,  neck  long,  tail  short.    Europe. 

This  order  is  an  important  diagnostic  type  of  its  horizon,  and  all 
additional  knowledge  respecting  it  is  welcome. 

Quarterly  Jour.  Geol.  Soc,  Nov.,  1892. 
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Kansas  Pterodactyls. — The  wealth  of  material  in  the  museum 
of  the  Kansas  University  affords  Prof  Williston  the  opportunity  to 
compare  the  genera  Nyctodactylus,  Pterodactylus  and  Pteranodon, 
with  the  following  result : 

**  It  seems  very  probable  that  the  genus  Nyctodactylus  has  no  teeth 
in  its  jaws ;  it  agrees  in  every  other  respect  with  the  genus  Pterodacty- 
lus, 80  far  as  known.  Now,  in  not  a  few  species  of  Pterodactylus  the 
teeth  are  confined  to  the  anterior  end  of  the  jaws,  and  their  entire 
absence,  unaccompanied  by  other  structural  differences,  will  hardly 
constitute  an  order,  or  even  a  family. 

"Pteranodon  differs  from  Pterodactylus,  so  far  as  that  genus  is 
known,  in  the  united  coracoscapulte  and  pubes,  both  of  which  charac- 
ters are  found  in  Rhamphorhyncbus. 

"The  sole  family  characters  remaining  then,  for  Pteranodon, are 
absence  of  teeth,  a  supra-occipital  crest,  and  the  articulation  of  the 
upper  end  of  the  scapula.'' 

Prof.  Williston,  therefore,  proposes  the  following  classification : 
Order  Pterosauria. 
Family  Pterodactylidse;  sub-families,   Pteranodontinse,   Pterodactyl- 

Inse. 

Family  RhamphorhynchidflB. 

Family  Ornithocheiridse. — Kansas  University  Quarterly,  July,  1892. 

Geological  News,  General.— Prof.  S.  W.  Williston  considers  the 
practice  of  American  text-books  in  Geology  in  introducing  generic 
names  of  characteristic  fossils  as  the  names  of  the  geological  horizons 
whence  they  come  as  very  reprehensible.    Leconte's  Elements  contains 
a  long  list  of  such  names  that  have  long  been  out  of  use  by  paleon- 
tologists.—Kansas  Univ.  Quart.,  July,  1892. According  to  T.  Mel- 
lard  Reade,  marine  sands  are  rounded  and  highly  polished,  while 
non-marine  but  purely  glacial  sands  are  invariably  angular. —  Oeolog- 
wd  Magazine^  Oct.,  1892. M.  Boule  calls  attention  to  some  well- 
preserved  remains  of   Elephas  meridionalu  found   in  the  volcanic 
terrancB  of  Sen^ze  (Haute- Loire).    They  resemble  E.  meridionalis  ot 
the  English  Crag.    This  fossil  confirms  M.  Boule's  previous  statement 
that  while  some  of  the  volcanoes  of  the  valley  of  the  Allier  (Coupet 
and  Chilhas)  were  active  during  the  middle  Pliocene,  others,  like 
Sen^ze,  are  contemporary  with  E,  meridionaliSf  and  are  therefore  more 
rwent— iJcimc  Seientilique,  Nov.,  1892, 

Paleozoic. — A  new  form  of  the  rare  group  Agelacrinitidse  has 
l^n  found   in   the  lower  carboniferous  limestone  of  Cumberland, 
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England.  The  fossil  is  described  and  figured  in  the  Quart.  Jour. 
Geol.  Soc.  May,   1892,   under  the  name  Lepidodiscus    milleri,  by 

G.  Sharman  and  E.  T.  Newton. Mr.  H.  G.  Seeley  describes  a  new 

reptile  from  Welte  Vreden,  Cape  Colony,  Eunotosaurus  africanvs. 
The  dorsal  vertebrse  in  form  and  number  suggest  the  Chelonian  type, 
but  the  specimen  affords  no  proof  that  the  whole  of  the  dorsal  verte- 
brse  are  preserved.  Every  character  preserved  differs  from  those  of 
South  African  fossils  hitherto  known,  with  the  exception  of  the  pubis, 
which  suggests  that  the  specimen  is  referable  to  the  Mesosauria  in  a 
division  distinct  from  the  Proganosauria. — Quart.  Jour.  Geol.  Soc, 
Nov.,  1892. Eleven  new  species  of  Lower  Silurian  Ostracoda  refer- 
able to  the  two  genera  Leperditia  and  Schmidtella  are  described  and 
figured  by  E.  O.  Ulrich  in  the  Amer.  Geol.,  Nov.,  1892. 

Mesozoic. — Mr.  Arthur  Hollick  calls  attention  to  some  fossil  mol- 
luscs found  at  Tottenville  and  Arrochar,  Long  Island.  Prof.  Whitman 
has  determined  them  to  be  marine  cretaceous  species.  These,  in  con- 
nection with  cretaceous  plants  found  in  the  same  locality,  establishes 
the  cretaceous  strata  which  have  hitherto  been  assumed  to  extend 
along  the  southern  and  western  shores  of  l^ong  Island. — Trans.  New 

York  Acad.  Sci.,  1892,  p.  96. A  new  Mosasaur,  Clidastes  westii,  is 

described  by  Mr.  Williston.  The  fossil  was  found  in  the  uppermost  of 
the  Niobrara  beds,  and  consists  of  a  complete  lower  jaw,  quadrate, 
portions  of  the  skull,  the  larger  part  of  the  vertebral  column,  and  the 
incomplete  hind  and  fore  paddle.  It  is  estimated  that  the  animal  in 
life  measured  seventeen  and  one  half  feet.— Kansas  Univ:  Quart,  July, 

1892. Mr.  Uhler's  observations  show  three  structural  unita  in  the 

Tuscaloosa  formation  instead  of  the  one  insisted  upon  by  McGree  and 
Darton.  His  division  is  as  follows:  1  The  Potomac  formation  proper 
laid  down  on  the  broken  border  of  the  crystalline  rocks  and  capped 
by  the  variegated  clay.  2  The  Albirupean  formation,  which  includes 
the  series  of  clays,  sands  and  cobble-stone  deposits  resting  between  the 
variegated  clay  and  the  base  of  the  Severn  formation.  3  Alternate 
clay  sands  resting  upon  the  irregular  and  eroded  surface  of  the  white 
clay  or  sand  of  the  preceding  group. — Trans.  Maryland  Acad.  Sci., 
1892. 

Cenozoic. — The  collection  of  fossil  marsupials  at  Queensland 
includes  a  fine  series  of  mandibles  of  Phascolomys  mitchellii,  which  sup- 
port Mr.  De  Vis  in  making  this  a  distinct  species  from  P.  platyrhintis, 
— Proceeds.  Linn.  Soc.  N.  S.  W.,  1891. Two  species,  Laganum 
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decagonale  and  Cassidulus  floreaeena,  have  been  added  by  Mr.  Gregory 
to  the  Australian  foanl  Echinoidea.  The  papers  recently  published 
by  Cotteau,  Tate,  Bittner,  and  Gregory  on  Australian  Cenozoic  Ech- 
inoidsyshow  that  the  fauna  in  question  is  Eocene  and  Oligocene  instead 
of  Miocene,  and  that  it  is  remarkably  rich  and  varied  in  genera. — 

iJeoL  Mag.,  Oct.,  1892. A  collection  of  mammalian  bones  from 

Mongolia  reported  on  by  Lydekker  are  of  interest  since  they  carry  the 
ChinoBe  mammalian  &una  to  a  more  northern  district  than  has  hith- 
erto been  known,  and  they  indicate  two  Indian  Siwalik  species  not 
previously  recorded  from  Chinese  territory,  viz.,  Hycena  macrostoma 
and  Equus  nvalensis. — Records  Geol.  Surv.  India,  Vol.  xxiv. 
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MINERALOGY  AND  PETROGRAPHY.' 

The   Origin   and   Classification   of  Igneous   Rocks. — Mr, 

Iddings*  has  recently  published  at  length  the  data  upon  which  are 
based  his  conclusions  concerning  the  caui-es  of  the  different  structures 
exhibited  by  the  igneous  rocks  of  Electric  Peak  and  Sepulchre  Moun- 
tain and  of  their  varied  mineral  composition.  The  main  results 
reached  by  this  study  have  already  been  noticed  in  these  pages.'  It 
may  be  well  again  to  call  attention  to  the  fact  that  in  this  region  the 
different  conditions  attending  the  final  consolidation  of  the  ejected  and 
of  the  intruded  magmas  affected  not  only  their  crystalline  structure, 
but  also  their  essential  mineral  composition ;  consequently,  the  mole- 
cules in  a  chemically  homogenous  fluid  magma  combine  in  various 
ways  and  form  quite  different  associations  of  silicate  minerals,  produc- 
ing mineralogically  different  rocks.  For  instance,  biotite  is  an  essen- 
tial constituent  of  even  the  most  basic  of  the  intrusive  rocks,  while  in 
the  effusive  phases  it  is  rarely  found  in  rocks  containing  less  than  61% 
of  SiO,.  Again,  quartz  is  common  in  the  coarser  grained  varieties  of 
the  former  and  is  absent  from  those  of  the  latter.  Therefore,  it  is  more 
proper  to  consider  intrusive  and  effusive  rocks  that  have  a  like  chemical 
composition  as  corresponding  or  equivalent  rocks,  than  those  forms  of 
the  two  series  that  have  similar  mineral  compositions.  The  classifica- 
tion of  igneous  rocks  should  recognize  the  close  dependence  of  struc- 
ture and  mineralogical  composition  upon  geological  relations.  But» 
since  the  structure  is  the  best  exponent  of  these  relations,  structure 
should  form  the  basis  of  this  classification.  Though  giving  most  of 
his  attention  to  the  general  subject  of  the  relation  existing  between  the 
structure  and  the  geological  position  of  the  rocks  of  the  area  described^ 
the  author  devotes  a  portion  of  his  article  to  illustrating  the  inter- 
growths  of  hypersthene,  pyroxene  and  hornblende  that  occur  so  plen- 
tifully developed  in  the  rocks  of  the  region. In  a  second  paper  the 

same  authoi^  attacks  the  great  problem  of  the  origin  of  igneous  rocks. 
He  introduces  the  subject  by  outlining  the  growth  of  the  theory  first 
enunciated  by  Scrope,  that  the  varieties  of  igneous  rocks  are  the  result 

^Edited  by  Dr.  W.  S.  Bayley,  Colby  University,  Waterville,  Maine. 
•Twelfth  Ann.  Rep.  Director  U.  S.  Geol.  Survey,  Washington,  1892,  p.  569. 
'Cf.  American  Naturalist,  April,  1890,  p.  360. 
*The  Origin  of  Igneous  Rocks.    Bull.  Philos.  Soc  Wash.,  xii,  1892,  p.  89. 
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of  the  difierentiatioD  of  a  homogeneous  magma.    Scrope's  notion  was 
a  crude  one,  but  it  has  been  built  upon  little  by  little  until  it  has,  in 
the  hands  of  Mr.  Iddings,  been  placed  upon  a  footing  secure  enough 
to  warrant  its  being  thoroughly  tested  by  observation  and  experimen- 
tation.   The  author  points  out  the  evidences  of  the  close  relationships 
exhibited  by  the  rocks  emanating  from  a  volcanic  center  and  their 
differences  from  similar  groups  from  other  centers,  and  then  takes  up 
the  question  of  the  differentiation  of  molten  magmas.     He  brings  for- 
ward geological  and  chemical  evidences  of  the  fact  of  differentiation, 
and  explains  the  act  upon  Soret's  principle  that  in  a  solution  whose 
parts  are  at  different  temperatures  there  will  be  a  concentration  of  the 
salt  in  the  colder  parts.     Lagorio  has  shown  that  rock  magmas  are 
solutions,  and  Iddings  believes  they  are  solutions  of  the  chemical  ele- 
ments or  of  their  oxides.    Consequently,  after  difi^rentiation  has  taken 
place  and  cooling  sets  in,  different  minerals  are  formed  according  to  laws 
that  depend  upon  the  proportions  of  the  oxides  occurring  in  the  differ- 
entiated portions.    This  is  apparently  contradictory  to  the  view  of 
Rosenbusch,^  who  regards  rocks  as  having  originated  in  the  differen- 
tiation of  a  magma,  but  of  a  magma  which  is  a  solution  of  silicate  salts 
in  a  silieaU  solvent.    As  a  result  of  the  condition  of  affairs  suggested 
bj  Iddings  the  first  eruption  from  a  volcanic  center  would  naturally 
possess  a  composition  intermediate  between  those  of  succeeding  erup- 
tions.   Ajb  a  fact  the  author  states  that  the  sequence  is  usually  a  rock 
of  intermediate  composition,  followed  by  less  siliceous  and  more  silic- 
eous ones,  to  those  very  basic  and  very  acid.     The  last  eruptions  are 
of  very  exceptional  character.      These  will  occur  in  small  quantity 
only,  and  will  be  first  eroded  from  the  surface.     Consequently  these 
forms  will  be  found  principally  in  dykes.     They  are  the  forms  to  which 
Bosenbusch  has  given  the  group  name  ''  Ganggesteine.*'     These  rocks, 
according  to  Iddings,  have  their  equivalents  among  volcanic  flows,  but 
the  association  of  minerals  in  them  is  different.     It  is  simply  their 
structure,  therefore,  that  characterizes  the  dyke  rocks.    They  have 
origmated  in  the  same  manner  as  have  other  eruptives,  and  conse- 
quently are  not  essentially  different  from  them.     The  author's  views 
are  developed    carefully  and    at    considerable    length.    They  will 
andoubtedly  serve  to  turn  the  attention  of  petrographers  to  a  subject 
that  has  lain  neglected  long  enough — the  comparative  study  of  rocks 
of  single  geological  provinces.    The  paper  will  well  repay  very  careful 
reading  by  all  petrographers  and  theoretical  geologists,  who  should  be 

^Ajiebican  Naturalist,  Nov.,  1890,  p.  1071. 
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glad  to  know  that  it  is  on  sale  by  the  Philosophical  Society  of 
Washington,  from  whose  secretary  it  may  be  purchased  for  $1. 

The  Novaculites  of  Arkansas. — In  his  excellent  discussion  of 
the  novaculites  of  Arkansas,  Griswold*  describes  most  of  these  rocks  as 
consbting  of  very  tiny  irregular  grains  of  quartz  with  occasional 
specks  of  carbonaceous  matter.  Originally  the  rock  contained  also 
well  crystallized  rhombohedra  of  calcite,  traces  of  which  are  sometimes 
seen  in  the  sections.  Generally,  however,  the  calcite  has  entirely 
disappeared,  and  its  place  is  now  occupied  by  a  rhombic  cavity,  around 
which  the  quartz  grains  are  packed  as  though  they  had  been  shoved 
about  by  the  crystallizing  carbonate.  The  good  cutting  qualities  of 
Arkansas  whetstones  are  thought  to  be  due  to  the  presence  of  these 
cavities.  The  purity  of  the  Hot  Springs  novaculite  is  shown  by  an 
analysis  that  yielded : 

SiO,    A1,0,    Fe,0,    CaO    MgO    K,0    Na,0    Loss    Total 
99.45  .26  .12        tr.       .19       .54        .06=100.62 

According  to  the  author  the  rocks  were  first  deposited  as  a  mud  or 
ooze,  in  which  calcite  crystallized.  They  were  then  consolidated  by 
simple  pressure,  and  finally,  after  upturning  and  erosion,  they  were 
supplied  with  a  small  quantity  of  secondary  silica. 

Petrographical  News. — Osann^  has  discovered  that  the  mineral 
heretofore  regarded  as  sodalite  in  the  Montreal  eleolite-syenite  is 
nosean,  as  it  contains  5-6%  of  SO^,  and  very  little  calcium.  It  is  quite 
abundant  in  the  rock,  and  is  included  as  idiomorphic  grains  in  its 
garnets.  A  microscopical  test  proposed  by  the  author  for  distinguish*- 
ing  between  nosean  and  sodalite  is  as  follows:  Moisten  slide  with 
dilute  acetic  acid  to  which  a  little  barium-chloride  has  been  added,  and 
allow  to  stand  in  an  atmosphere  of  the  acid.  Sodalite  remains  trans- 
parent, while  nosean  is  covered  with  an  opaque  coating  of  barium 
sulphate. 

The  coloring  matter  of  the  black  limestone  of  the  Pyrenees  is  shown 
by  Jannetaz*  to  be  carbon,  probably  in  the  form  of  anthracite. 

The  new  catalogue  of  geology  and  petrography  issued  by  Ward's 
Natural  Science  Establishment,  of  Rochester,  N.  Y.,  deserves  mention 

•Ann.  Rep.  Geol.  Survey  of  Ark.  for  1890,  Vol.  iii,  pp.  122-168. 
'Neues  Jahrb.  f.  Min.,  etc.,  1892,  i,  p.  222. 
«Bull.  Soc.  Fran?  d.  Min.,  xv,  1892,  p.  101. 
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m  these  notes  because  of  the  full  list  of  rock  names  contained  in  it 
The  principal  rock  types  are  defined,  and  under  each  are  given  the 
technical  names  of  all  its  varieties.  It  is  further  interesting  as  an 
indication  of  the  growing  importance  of  lithology  in  this  country, 
sinoe  it  is  quite  evident  that  Prof.  Ward  would  not  find  it  advisable  to 
keep  in  stock  such  a  large  quantity  of  rock  material  were  the  demands 
for  it  rare.  The  catalogue  may  well  serve  the  geologist  as  a  table  of 
petrographical  synonyms. 

A  New  Occurrence  of  Ptilolite. — A  new  occurrence  of  ptilo- 
UU  has  been  discovered  by  Cross  and  Eakins*  in  Custer  County,  Col., 
about  three  miles  southeast  of  Silver  Creek,  in  the  vesicles  of  a  dull 
green  devilrified  pitcbstone.  The  mineral  is  in  very  slender  needles 
that  are  optically  negative.  An  analysis  made  on  very  carefully 
selected  material  gave : 

SiO,    A1,0,    CaO    K,0    Na,0    H,0    Total 
67.83   11.44     3.30      .64      2.63    13.44=99.28, 

which  is  equivalent  to  R^  Al,  Si,o  0,^+61  H,0,  a  formula  identical  with 
that  determined  for  mordenite  by  Pirsson.*^  Clarke"  regards  a  part 
of  the  water  in  each  mineral  as  basic,  and  believes  that  mordenite,  the 
ptilolite  from  Silver  Creek  and  the  original  ptilolite  (which  is  poor  in 
Na,0)  are  mixtures  of  the  salts.  AJ,  (81205)5  Ca  H,.  3Aq,  Al,  (S>\fij)^ 
Ca  fl^  6Aq,  Al,  (Si,05)5  Na,  H,.  6Aq  and  Al,  (Si;05)5  K,  H,.  6Aq. 

Mineralogical  Ne^vs. — PolybasUe  and  tennantite  are  reported  by 
Penfield  and  Pearce"  from  the  Mollie  Gibson  Mine  in  Aspen,  Col. 
The  former  is  the  ore  of  the  mine.  It  occurs  massive,  often  associa- 
ted with  barite  and  siderite.  It  is  of  a  grayish-black  color,  and  has 
diaseminated  through  it  patches  of  the  lighter  tennantite.  Analyses, 
corrected  for  impurities,  follow : 

Fe 

.42 

Crystals  of  both  minerals  are  known  to  occur  in  several  of  the  Colorado 
nunes,  though  they  have  not  yet  been  described. 

•Amer.  Jour.  Sci.,  August,  1892,  p.  96. 
"Cf.  American  Natubaust,  1891,  p.  372. 
"Amer.  Jour.  Sci.,  August,  1892,  p.  101. 
"Amer.  Jour.  Sci.,  July,  1892,  p.  15. 
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As 

8b 

Aq      Pb      Cu       Zn 

Polybasite..... 

18.13 

7.01 

.30 

66.90             14.85   2.81 

Tennantite... 

25.04 

17.18 

.13 
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The  cerussUe  from  Pacaudi^re,  near  Roanne,  Loire,  France,  is  stated 
by  Gonnard"  to  be  associated  with  copper,  silver  and  lead  compoundSy 
pyrite,  limonite,  quartz  and  calcite.  Its  simple  crystals  present  a  large 
variety  of  planes.  Twinned  crystals  are  common,  and  trillings  are 
known.  A  description  of  the  several  types  is  given  by  the  author. 
For  sixty  years  past  the  same  mineral  has  been  known  to  occur  at  the 
argentiferous  galena  mines  of  Pontgibaud  Puy-de-D6me,  but  the  fact 
has  not  been  noted  in  the  treatises  on  Systematic  Mineralogy.  All  the 
crystals  seem  to  have  been  formed  at  the  expense  of  galena  and  bour- 
nonite  by  the  action  of  CO,  from  the  neighboring  volcanic  vents.  The 
habit  of  its  crystals  is  well  described  by  Gonnard". 

Morenosite  [(Ni  Mg)  SO^+TH^O]  in  green  stalactites  from  the  foot 
of  the  Breithorn  in  Zermatt,  yielded  the  same  mineralogist**  the  figures 
SO3  =  28.7  ;  NiO  =  18.5;  MgO  =  6.5;  H,0  =  46.5.  A  single 
fragment  of  an  ochre-yellow  mineral  from  New  Caledonia  is  a  silicate 
of  nickel,  magnesium  and  iron : 


SiO,    Fe,0, 

A1,0, 

NiO    MgO    H,0 

Total 

33.0      18.5 

1.5 

26.3      8.0      14.0  = 

-.  101.3 

Frossard*'  substantiates  the  statement  of  Mallard  that  the  black 
garnet  pyreneite  is  a  grossularite  and  not  a  melanite  as  reported  bj 
Raymond.    Its  density  varies  between  3.375  and  3.53. 

Vesuvianite  is  reported  by  Pisani*^  from  Settino  in  the  Rhetian  Alps. 
Its  analysis  gave : 

SiO,    AL,0,    FeO    CaO    MgO    MnO    Loss    Total 
39.0      14.3      1.8      37.4      6.7        tr.         .9  =  100.1 

The  supposed  mariite  crystals  in  the  rock  of  Cuzeau,  Mont  Dor6, 
are  tabular  hematites  cemented  into  octahedra  by  magnesio-ferrite,  as 
determined  by  Lacroix." 

In  the  basic  clays  of  Condorcet  near  Nyons,  Dr6me,  France,  are  boul- 
ders of  siliceous  limestone,  with  cavities  whose  walls  are  lined  with  bi-pyr- 
amidal  quartz  crystals,  transparent  celestite,  dolomite  and  calcite.  The 
quartz  and  celestite  both  contain  rare  planes  beautifully  developed.'* 

"Bull.  Soc.  Fran?  d.  Min.,  xv,  1892,  p.  35. 

'*Ib.,  XV,  p.  41. 

"lb.,  XV,  p.  — . 

'«Ib.,xv,p.58. 

"lb.,  XV,  p.  47. 

'«Ib.,  XV,  p.  11. 

»Ib.,  XV,  p.27. 
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Mineral  Syntheses. — Bourgeois  and  Traube*^  having  &iled  to 
^TodvLce  carbanaiee  of  the  magnesium  group  of  elements  by  the  reaction 
of  urea,  water  and  metallic  chlorides  on  each  other  at  130°  in  sealed 
tubes,  have  made  another  attempt  at  their  synthesis  by  substituting 
potassium  cyanate  for  the  urea.  The  attempt  proved  successful, 
needles  of  aragonite  and  rhombohedra  of  dolomite  and  magnesite 
having  been  produced  under  the  conditions  mentioned,  when  the 
chloride  used  was  a  mixture  of  the  magnesium  and  calcium  salts  in 
molecular  proportions. 

By  the  slow  action  of  dilute  solutions  of  copper  chloride  upon  freshly 
precipitated  lead  hydroxide  at  ordinary  temperatures  there  is  produced 
a  blue  powder  consisting  of  octahedra  and  cubes  of  pereylite,  with 
which  are  associated  quadruple  twins  of  a  colorless  mineral  supposed 
by  C.  Friedel**  to  be  phosgenite, 

Oroeoite  has  been  obtained  by  Ludeking"  upon  allowing  a  strong 
solution  of  caustic  potash  to  stand  for  some  time  in  contact  with  lead 
chromate  in  the  presence  of  a  little  potassium  chromate.  By  using  a 
large  excess  of  very  strong  caustic  potash  phtenicoehroite  forms.  The 
crystallization  of  the  latter  substance  is  due  to  the  abstraction  of  the 
solvent  by  the  carbon-dioxide  of  the  air,  and  of  the  former  by  a  fur- 
ther reaction  between  the  caustic  potash  and  chromic  acid. 

New  Minerals. — Penfieldite. — This  mineral,  discovered  by  Prof. 
Genth"  on  the  slags  from  Laurion,  Greece,  is  evidently  produced  by 
the  action  of  sea  water  upon  the  materials  of  the  slag.  It  is  usually 
in  the  form  of  hexagonal  prisms  with  basal  planes,  or  in  prisms  tapered 
by  pyramids.  The  color  is  white  and  the  lustre  vitreous  to  greasy. 
Ad  analysis  of  the  tapering  crystals  gave :  CI  =  18.55,  Pb  =  78.25, 
0  = ,  indicating  the  formula  Pb  O.  2Pb  Q,. 

Braziliie  is  a  new  tantalo-niobate  from  the  iron  mine  Jacupiranga, 
in  8.  Sao  Paulo,  Brazil.  Hussak"  describes  it  as  occurring  in  the 
magnetite-pyroxene  rock  called  by  Derby  jacupirangite.  It  was  sepa- 
rated by  washing  the  decomposed  residue  of  this  rock  in  a  miner's 
pan,  and  has  heretofore  been  taken  for  orthite.  Its  crystallization  b 
monoclinic  with  a  :  6  :  c  =  .9859  :  1  :  .5109.  fi  =  98^  j45i'.  The 
forms  observed  in  its  crystals  are  ooP"oo,  ooP,  ooP2\  — P"S,  oP,  P», 

>%.,  XV,  1892,  p.  13. 

«Ib.,  XV,  1892,  p.  96. 

"Amer.  Jour.  Sci.,  July,  1892,  p.  67. 

"Amer.  Jour.  Sci.,  1892,  p. 

"Neues.  Jahrb.  f.  Min.,  etc.,  1892,  ii,  p.  141. 
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2P  oc\  P  and  — P.  The  crystals  are  tabular  parallel  to  the  orthopin- 
acoid  and  are  nearly  always  twinned,  frequently  yielding  very  compli- 
cated groupings.  The  color  of  the  larger  crystak  varies  from  sulphur- 
yellow  to  black.  Their  hardness  is  6.5  and  density  5.006.  The  plane 
of  their  optical  axes  is  parallel  to  the  clinopinacoid,  and  the  double 
refraction  is  n^ative.  The  extinction  is  8®-15**  in  obtuse  /9,  and  the 
pleochroism  varies  between  dark-brown  and  oil-green.  The  minerals 
associated  with  brazilite  are  apatite,  magnetite,  perofikite,  ilmenite, 
and  a  spinel.    An  analysis  of  the  new  minerals  is  promised  shortly. 

Landauer's  Blowpipe  Analysis. — This  little  book**  will  be 
cordially  welcomed  by  English  and  American  teachers  in  colleges  in 
which  the  use  of  a  large  manual  of  blowpipe  analysis  is  undesirable. 
It  b  as  suitable  for  classes  in  mineralogy  as  in  chemistry,  since  it  will 
enable  the  student  to  determine  the  composition  of  a  mineral  as  rapidly 
as  will  the  use  of  the  great  majority  of  Determinative  Mineralogies 
upon  the  market.  Moreover,  it  possesses  one  desirable  advantage  over 
those  schemes  in  which  the  hardness,  color  and  streak  of  chemical 
compounds  are  made  to  serve  as  distinctive  tests  for  them,  in  that  it 
compels  the  experimenter  to  study  the  chemical  nature  of  the  sub- 
stance with  which  he  is  working.  A  mineral  is  a  definite  chemical 
substance.  A  student  of  mineralogy  who  is  unfamiliar  with  the  com- 
position of  bodies  with  which  he  is  working,  though  he  may  know 
considerable  about  their  physical  properties,  is  neglecting  the  founda- 
tion upon  which  hb  knowledge  of  minerals  must  rest.  The  little  book 
before  us  is  an  excellent  introduction  to  the  larger  works  like  those 
of  Brush  and  Plattner.  It  is,  besides,  complete  enough  for  most  of 
the  purposes  to  which  such  a  book  b  usually  put.  Beginning  with  a 
good  description  of  the  apparatus  and  reagents  necessary  to  blowpipe 
manipulation,  it  follows  with  an  account  of  the  operations  employed, 
describes  Bunsens  flame  reactions,  mentions  the  dbtinctive  tests  for  the 
various  chemical  elements,  gives  Landauer's  and  Egleston's  schemes 
for  the  systematic  examination  of  inorganic  substances,  and  closes 
with  tables  exhibiting  the  reactions  of  the  various  metallic  oxides, 
and  in  a  condensed  form  the  results  of  the  different  operations 
described  in  the  text.  The  book  must  find  a  place  in  many  labor- 
atories. 

**Blowpipe  Analysis,  by  J.  Landauer.  Authorized  English  Edition  by 
James  Taylor.    Second  Edition.    Macmillan  &  Co.,  1892,  pp.  14  and  173. 
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BOTANY. 

A  New  Edition  of  Wolle's  Desmids. — Botanists  who  failed 
to  secure  a  copy  of  the  first  edition  of  Wolle's  "  Desmids  of  the  United 
States,**  and  who  were  meditating  whether  or  not  to  pay  the  extortionate 
prices  charged  hy  the  antiquarian  booksellers,  will  be  glad  to  know 
that  the  author  has  brought  out  a  new  edition  with  considerable  addi- 
tions, which  he  is  offering  at  $6.50.  The  book  was  well  worthy  of 
this  new  edition,  which  will  doubtless  find  a  ready  sale. 

Botanical  Definitions. — It  is  the  misfortune  of  every  science 
that  it  has  a  mass  of  technical  words  or  of  words  with  technical  mean- 
iDgs,  which  must  be  defined  before  they  can  be  understood  by  the 
general  reader.  Indeed  the  number  of  these  terras  is  so  great  in  some 
sciences,  notably  Botany,  that  even  the  professional  botanist  is  obliged 
to  turn  to  some  handy  volume  for  the  meaning  of  a  strange  word.  So 
we  must  have  glossaries  and  dictionaries  of  scientific  terms.  The  latest 
one  to  appear  is  Crozier's  "  Dictionary  of  Botanical  Terms,"  a  pretty 
Tolume  of  about  200  pages,  upon  which  the  publishers  (Holt  &  Co.) 
have  done  well  their  share  of  the  work.  Turning  to  the  substance  of 
the  volume  we  find  it  disappointing.  While  it  catalogues  about  6000 
words  and  omits  few  words  of  importance,  and  while  its  definitions  are 
generally  not  false,  they  are  in  very  many  cases  so  meagre  as  to  leave 
the  user  of  the  book  little  wiser  after  than  before  consultation.  The 
author  has  failed  to  distinguish  between  a  true  statement  regarding  a 
word,  and  a  definition  of  the  word.  Many  of  the  definitions  in  this 
book  do  not  define.  As  examples,  see  Accessory  Gonidia  (^'gonidial 
formations  in  some  species  of  Mucorini  in  addition  to  the  typical 
kind").  Apical  Cell  ("the  generating  cell  of  a  growing  point"), 
Ardiegonium  ("  the  female  organ  in  the  higher  cryptogams  "),  Basid- 
iospore  ("a  spore  borne  on  a  basidium,  as  those  of  mushrooms"), 
linnjean  System  ("  the  system  of  classification  devised  by  Linnaeus, 
founded  upon  the  number  and  arrangement  of  the  stamens  and  pis- 
tils ;  sexual  system  "),  Sexual  System  ("  see  Linnsean  system  ").  On 
the  other  hand,  some  of  the  definitions  of  the  new  terms  are  well 
drawn.  The  older  terms  fare  pretty  well,  and  are  as  well  defined  as 
thej  usually  are.  It  is  the  new  terms  which  often  fare  badly.  Yet  such 
a  book  is  not  wholly  useless.  When  one  needs  to  confirm  his  impress- 
ion as  to  the  meaning  of  a  word  it  will  be  helpful,  for,  as  indicated 
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above,  the  statements  are  generally  true.  The  general  reader,  however, 
and  the  beginner  in  botany  who  meets  a  word  for  the  first  time  and 
who  seeks  a  definition  which  will  give  hiro  a  clear  notion  of  its  mean- 
ing, will  often  turn  away  disappointed. — Charles  £.  Besset. 

Timely  Words   as   to   the  Nomenclature  Question. — At 

this  time,  when  there  is  not  a  little  of  ferment  and  efiTervescence  over 
the  rules  which  should  govern  in  the  nomenclature  of  plants,  it  will 
be  well  for  us  all  to  read  the  following  remarks  made  by  Alph. 
De  CandoUe  in  the  introduction  to  the  "  Paris  Code  "  of  1867.  They 
convey  very  well  the  ideas  of  the  "  modems  "  of  to-day. 

"  The  system  of  nomenclature  of  organized  beings,  founded  by  Linn- 
seus,  was  looked  upon  until  the  middle  of  this  century  as  extremely 
ingenious,  and  has  been  thought,  by  some  authors,  a  most  admirable 
one.  It  was  quoted  in  philosophical  lectures  and  found  superior  to 
that  of  chemical  nomenclature,  on  account  of  its  adapting  itself  more 
readily  to  changes  necessitated  by  the  progress  of  discovery.  Botan- 
ists professed  for  it  the  greatest  veneration.  They  boasted  of  having 
developed  a  better  nomenclature  than  zoologists,  which  is  not  surpris- 
ing, as  the  most  illustrious  botanists,  thirty  or  forty  years  ago,  gave 
infinitely  more  attention  to  this  subject  than  zoologists. 

Nevertheless,  of  late  years,  a  change  has  been  perceptible;  opinion 
is  wavering,  enthusiasm  abated.  Here  and  there,  in  different  countries, 
doubts  have  arisen  and  complaints  have  been  made  regarding  the  sys- 
tem of  botanical  nomenclature."  *  *  * 

**  It  follows  that  it  is  useful — every  twenty  years,  for  instance — ^to 
revise  the  ensemble  of  received  rules."    *  *  * 

"  Without  going  far  back  it  is  easy  to  see  that  since  the  end  of  the 
eighteenth  century  botanists  have  endeavored  to  free  themselves  from 
many  useless  shackles  put  on  by  Linnaeus  and  tightened  by  his  disci- 
ples, above  all  with  relation  to  the  choice  of  generic  names.  De  Can- 
doUe [the  elder,  in  Thiorie  Elhnentaire']  was  ruled  by  the  idea  of 
having  the  law  of  priority  properly  respected,  a  law  which,  fifty  years 
ago,  was  often  unscrupulously  infringed."    *  *  * 

"  The  time  must  however  come,  when  actually  existing  vegetable  forms 
having  all  been  described,  herbaria  containing  undoubted  types  of 
them,  botanists  having  made,  unmade,  or  oftentimes  remade,  elevated 
or  lowered,  and  above  all  modified,  some  hundred  thousand  groups, 
from  orders  downward  to  simple  varieties  of  species,  the  number  of 
synonyms  having  become  infinitely  greater  than  that  of  admitted 
groups — it  will  become  necessary  to  efiect  some  great  revolution  in  the 
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formation  of  science.  This  nomenclature  that  we  are  striving  to 
improve  will  have  the  appearance  of  an  old  scaffolding,  made  up  of 
parts  laboriously  renewed  one  by  one,  and  surrounded  by  a  heap  of 
more  or  less  embarrassing  rubbish,  arising  from  the  accumulation  of 
pieces  successively  rejected.  The  edifice  of  Science  will  have  been 
.  constructed,  but  it  will  not  be  sufficiently  clear  of  all  that  has  served 
to  raise  it  Perhaps  there  will  then  come  to  light  something  very 
different  from  the  linnsean  nomenclature — something  will  have  been 
devised  for  giving  definite  names  to  definite  groups."    *  *  * 

"  In  the  meanwhile,  let  us  improve  the  system  of  binomial  nomenda- 
tore  introduced  by  linnseus.  Let  us  endeavor  to  accommodate  it  to 
the  continued  and  necessary  alterations  that  take  place  in  science,  and 
for  this  purpose  let  us  diffuse  as  well  as  we  can  the  principles  of  the 
method ;  let  us  attack  slight  abuses,  slight  negligence,  and  let  us  come, 
if  possible,  to  an  understanding  on  debated  points.  We  shall  thus 
l»Fe  prepared,  for  some  years  to  come,  the  way  for  better  carrying  out 
works  on  systematic  botany." 

Engler  and  Prantl's  ''  Naturlichen  Pflanzenfamilien."— 
This  great  work  is  making  such  headway  that  another  year  will  nearly 
complete  it      During  1893  we  are  promised  the  Fungi,  Hepatic®, 
Musci  and  the  Pteridophy tes.    The  Gymnosperms  and  Monocotyledons, 
»re  already  completed,  while  but  few  families  of  the  Dicotyledons 
wmain  to  be  worked.    Recent  numbers  treat  of  the  Compositse  (74), 
Oleacese,  Salvadoracesd  and  Loganiacese  (75),  and  Myxogasters  and 
Fungi  (76),  the  last  by  the  well-known  Mycologist  Schroter.    His  tab- 
ular view  of  the  system  of  classificatioa  of  the  Fungi  which  he  adopts 
tt  inatructive.     See  page  50. 
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CHemisporangiese J  Chytnd%ne(B. 

Sporangieffi  \  \  i'^^"^T%. 

I  Eusporangiese J  Monohlephar^%nea^. 

i  Saprolegninece. 

Conidiese 1  OystopodtneiB. 

\  Peronoeporinem, 


Sporangiese -{  MucorinecB, 

Conidiese ^  Entomophthorinecs. 

Hemiascece i  Frotomycetinex. 

\  AscoidlnecR. 

rProtoasce» \  SaccharomyGetinefz. 

Endamycetineod, 


rGymnocarpe» \  Taphrinetz, 

(  HelvellinecB, 

Hemikleistocarpefie i  -^^^*^^f?' 

'  FhaeidimeoB, 


Kleistocarpese ^  TuherinecB, 

Plectasce« I  Oymnoascineoi. 

C  Elaphomycetine<B. 

(  PerispariinecB. 
Pyrenoasceae J  Sphaeriinece. 

LMy8teriine(B. 


HemibasidiesB 


.2   I  '^ 


<   Ustilagineos, 
TilletiineoB, 
Uredine<E. 
AurkularinecR, 
TremelUneos. 
DacryomycetinecR. 
'  ExoboaidiinecR. 
Thelephorinece. 
Clavariinea, 
HydneinecB. 
Polyporinem, 
__     .       .  CBoletinecR, 

HemiangiocarpesB J  Agaricinew, 

I  PhallinecB. 
C  Hymenogastrinea. 
Angiocarpese J  Tjyeoperdinec^. 

_,   -    ,     .,.  (Nidulariinece, 

Plectobasidiese ^  Scleroderminece, 


C  Phragmobasidiese 

Protobas-  ) 

(^  Schizobafiidieae. . . . 


a 

a 


GymnocarpesB.. 
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ZOOLOGY. 

LfOcomotion  of  Limpets. — Herdman  records^  several  facts 
whichseem  to  militate  against  the  view  that  limpets  do  leave  their 
resting  place  and  return  to  it  again.  It  has  been  diown  that  they  can 
leave  and  travel  some  distance,  but  he  found  a  specimen  of  Patella 
xfdgaUi  which  was  sticking  to  a  cylindrical  bar  of  iron  and  which  had 
the  shell  molded  to  fit  the  surface.  Now  aa  the  bar  was  short  and  free 
to  move  abouty  the  .probabilities  are  that  if  it  once  left  the  support  it 
would  never  be  able  to  return  to  it.  In  other  cases  he  found  limpets 
at  the  bottom  of  deep  pits,  from  which  it  would  be  very  difficult,  if 
possible  at  all,  for  them  to  extricate  themselves. 

Tunicate  Studies. — Herdman  publishes'  some  notes  on  the 
structure  of  the  Appendicularian,  (Ekopleura.  This  form  was  studied 
hj  serial  sections,  and  the  results,  most  interesting,  are :  The  condition 
of  the  endostyle  aa  a  diverticulum  to  a  great  extent  shut  off  from  the 
branchial  sac ;  the  presence  of  a  genital  duct ;  the  distribution  of  the 
enlarged  ectoderm  cells  and  the  cuticular  test ;  the  exact  course  of  the 
nerve  cord  through  the  posterior  part  of  the  body ;  and  the  shapes  and 
positions  of  the  alimentary  and  reproductive  viscera. 

In  the  same  publication'  Garstang  points  out  that  Appendicularia 
momi  {Mosaia  dolioides)  is  to  be  regarded  as  a  member  of  the  genus 
Kowalevskia  of  Fol,  and  that  it  in  reality  has  not  that  importance 
from  the  phylogenetic  standpoint  which  was  attributed  to  it  by  Herd- 
man  in  his  "  Challenger  "  report. 

The  Skeleton  and  Teeth  of  the  Australian  Dugong. — 
Zoologists  are  indebted  to  Prof.  G.  B.  Howes  and  Mr.  J.  Harrison  for  a 
valuable  paper  on  the  skeleton  and  teeth  of  the  Australian  Dugong, 
of  which  the  following  is  an  abstract : 

"The  authors  showed  that  the  vertebral  epiphyses  are  more  fully 
developed  than  Albrecht  has  suspected,  and  that  they  appear  late  and 
rapidly  ankylose  with  the  centra,  a  feature  of  especial  interest,  in  view 
of  Lef^vre's  alleged  discovery  of  fully  developed  epiphyses  in  Hali- 
Aerium  schimii  and  Metaxytherium,    On  comparison  with  the  Cetacea 

^Trans.  Liverpool  Biol.  Soc.,  vi,  22, 1892. 
TVans.  Liverpool  Biol.  Soc.,  vi,  40,  1892. 
»L.C.,p.57, 1892. 
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they  Bought  to  associate  the  reduction  of  the  epiphyses  with  adaptation 
to  an  aquatic  existence. 

"  In  dealing  with  the  limb-skeleton  they  described  a  longitudinal 
cleavage  of  the  phalanges,  akin  to  that  recorded  by  Kiikenthal  for  the 
Cetacea.  The  only  structures  observed  which  were  at  all  comparable 
to  supernumerary  phalanges  were  derivations  of  the  terminal  (ungual) 
ones,  arising  proximally;  and  the  observations  lend  no  support  to 
Kukenthal's  view  that  supernumerary  phalanges  are  epiphysial  in 
origin. 

"  The  first  upper  incisor  and  the  four  lower  ones  of  either  side  were 
shown  to  have  milk  predecessors,  whicb  are  early  absorbed.  Five 
teeth  were  shown  to  be  present  on  either  side  of  the  symphysial  region 
of  each  mandibular  ramus  of  Manatus,  the  fifth  one  being  claimed  as 
a  canine ;  and  in  this  animal  the  authors  described  milk  predecessors 
to  the  two  anterior  pairs  of  mandibular  cheek  teeth." 

On  the  Cephalo-humeral  Muscle  and  the  So-Called  Clav- 
icle of  Camivora. — At  a  meeting  of  the  Philadelphia  Academy, 
Dr.  Harrison  Allen  spoke  of  the  peculiarities  of  the  cephalo-humeral 
muscle  in  mammals  and  invited  especial  attention  to  the  presence  of  a 
small  fibro-cartilaginous  disc  in  the  junction  of  the  cephalo-humeral 
with  the  muscles  which  are  inserted  in  the  bones  at  the  region  of  the 
shoulder.  This  is  well  defined  in  Felia  and  is  identified  as  a  rudimen- 
tal  clavicle.  Dr.  Allen  has  detected  this  structure  in  Herpestes,  Tax- 
idea,  Cercoleptes,  Bassaris,  and  Proeyon. 

The  cartilage  is  either  in  the  form  of  a  fiat  disc  or  a  minute  scythe- 
shaped  rod,  and  is  constant  in  lying  directly  over  the  greatest  convexity 
formed  by  the  round  of  the  shoulder.  It  seems  to  give  strength  to  the 
center  of  a  muscle  system  of  which  the  cephalic,  cervical,  pectoral  and 
latissimal  sheets  are  parts.  The  identification  of  such  a  plate  or  rod 
with  a  true  clavicle  is  doubtful,  since  in  Balantiopteryx  (a  genus  of 
bats)  the  structure  above  described  is  remarkably  developed,  while  the 
clavicle  is  as  well  formed  as  in  any  other  animal.  The  long  rod-like 
body  is  continuous  with  a  fascicle  of  fibres  arising  from  the  pectoralis 
and  receives  the  insertion  of  the  occipito-poUicalis.  The  anterior  end 
of  the  rod  lies  in  the  upper  border  of  the  wing  membrane  and  is  con- 
tinuous with  the  fibrous  thread  which  represents  the  tendon  of  the 
occipito-pollicalis  as  this  muscle  is  defined  in  the  bats  generally.  From 
both  the  proximal  and  distal  divisions  of  this  muscle  delicate  fascicles 
pass  toward  the  elbow  and  the  entire  plan  appears  to  be  associated 
with  the  rudiment  of  the  characteristic  skin  sac.  Slight  modification 
of  this  arrangement  is  met  with  in  the  allied  genus  Rhynchonycteria, 
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Comparison  of  this  arrangement  with  that  seen  in  the  common 
brown  bat  (^Adelanyderis  fiuscus),  the  noctula  bat  (Noetulinianoctula), 
and  the  false  vampire  (  Vampyrus  spectrum)  showed  by  the  part  taken 
by  the  rod  in  Balantiopteryx  \a  the  tendon  of  a  pectoral  muscle-fasci- 
de  which  is  inserted  into  the  occipito-pollical  muscle  as  it  crosses  the 
shoulder,  while  in  the  group  of  the  Molossi  the  muscle-fascicle  is  fleshy 
throughout  its  entire  extent,  but  on  the  whole  preserving  the  same 
relations.  Thus  the  fi bro-cartilage  of  Balantiopteryx  is  represented 
by  fibrous  tissue  in  Adelonycteris  and  both  these  in  turn  by  muscle  in 
the  Molossi.  Dr.  Allen  believed  that  it  was  inexact  to  speak  of  a 
clavicle  and  of  this  rod  as  things  which  were  equal.  The  clavicle  acts 
with  the  scapula  in  supporting  the  head  of  the  humerus  but  in  no  wise 
limiting  or  determining  its  movements,  while  the  rod  is  always  over 
the  outer  aspect  of  the  shaft  of  the  humerus  below  its  head  and  acts 
as  a  check  to  abduction  of  this  bone. — Proceeds.  Phila.  Acad.,  Pt.  2, 
1892. 

A  New  Synaptomys  from  New  Jersey. — While  trapping 
for  a  type  series  of  the  new  race  of  Evotomya  described  by  Mr.  Stone 
m  the  present  number  of  The  Naturalist,  I  had  the  fortune  to 
secure  a  specimen  of  this  long-looked-for  genus,  which  is,  I  believe, 
the  first  taken  in  flesh  east  of  the  Alleghany  Mountains. 

It  had  previously  been  detected  by  the  U.  8.  Department  of  Agricul- 
ture in  the  rejects  of  a  barn-owl  living  in  the  tower  of  the  Smithsonian 
Institution. 

A  comparison  of  the  New  Jersey  specimen  with  two  Synaptomys 
eooperii  from  Ohio,  courteously  loaned  by  Mr.  J.  A.  Allen,  of  the 
American  Museum  of  Natural  History,  N.  Y.,  shows  such  marked 
specific  difierenoes  that  it  will  be  unnecessary  to  more  than  briefly 
allude  to  them. 

Synaptomys  stonei. — Sp.  nov.  Type  No.  567.  ad.  9 .  coll.  S.  N. 
Rhoads,  May's  Landing,  N.  J.  Dec.  2, 1892. 

Special  Characters. — Outward  appearance  and  proportions  as  in 
S.  eooperii.  Above  blackish-brown,  with  black  hairs  more  predomi- 
nant over  the  shorter  brown  hairs  than  in  cooperiu  The  same  color 
reaching  around  sides  of  belly  instead  of  being  confined  to  dorsal  area 
as  in  eooperii.  Hoary  gray  belly  and  neck  of  eooperii  replaced  by  dark 
plumbeous  gray.  Feet,  including  soles,  plumbeous,  without  brown 
shade.  Two  middle  toes  of  fore-feet  and  four  inner  toes  of  hind  feet, 
including  nails,  white.  Tail  unicolor  plumbeous  gray.  Lips  encircled 
with  narrow  white  edgings. 
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Skull  narrower,  shallower,  and,  viewed  from  above,  less  angular  than 
that  of  cooperii,  but  of  same  length.  Lower  jaws  viewed  from  below, 
ditto.  Incisors  shorter,  broader,  and  less  cyliudrical,  with  sulcation 
of  upper  pair  much  more  distinct  Zygomatic  foramen  longer  and 
narrower.  Sagittal  suture  aod  parietals  relatively  much  longer; 
interparietal  transversely  narrower,  longitudinally  longer.  Supra- 
occipital  in  cooperii  twice  as  wide  as  deep,  in  stonei  thrice  as  wide  as 
deep. 

Molars  one-third  wider  and  one^ighth  longer  in  stonei.  In  cooperii 
the  length  of  the  symphysis  maudibuli  just  equals  the  distance  from 
its  posterior  end  to  the  angle  formed  by  the  antero-inferior  border 
of  the  masseteric  fossa ;  in  stonei  the  symphysis  is  one-third  longer. 

Posterior  face  of  angle  of  lower  jaw  in  stonei  very  stout,  abruptly 
rounded,  and  re9urved  outward ;  in  cooperii  it  is  slender,  spatulate, 
elongated  posteriorly  in  a  nearly  vertical  plane,  and  the  margin  below 
the  condyle  not  thickened  as  in  the  former  species. 

Measurements  in  millimeters  of  the  New  Jersey  specimen  in  the 
flesh,  with  averages  of  six  alcoholic  specimens  of  cooperii^  made  by 
Dr.  Coues,  are  given : 

Full  length. 

Synaptomys  cooperii 305 

Synaptomys  stonei 117 

The  age  of  specimens  on  which  the  above  cranial  and  color  charac- 
ters are  based  is  evidently  about  the  same.  In  other  respects  they 
may  be  safely  considered  normal  adult  representatives  of  the  species  in 
the  different  localities  where  they  were  taken.  The  new  species  may 
fittingly  bear  the  name  of  my  friend  and  colaborer,  Mr.  Witmer  Stone, 
Curator  of  Birds  in  the  Philadelphia  Academy  of  Natural  Sciences. 

Samuel  N.  Rhoadb. 

A  New  Evotomys  from  Southern  New  Jersey. — On  October 
25,  1892,  while  collecting  small  mammals  near  May's  Landing,  New 
Jersey,  in  company  with  Mr.  S.  N.  Rhoads,  I  captured  a  specimen  of 
Evotomys,  a  genus  which  has  not  previously  been  reported  from  south 
of  Massachusetts  and  the  Adirondacks,  except  in  the  higher  mountains 
of  North  Carolina.  The  next  day  three  more  specimens  were  secured, 
and  subsequently  (December  2)  Mr.  Rhoads  collected  four  others  in 
the  same  locality.  A  comparison  of  these  specimens  with  a  series  of 
Evotomys  gapperii  from  Northern  New  York,  which  is  apparently  the 
most  closely  related  form,  shows  them  to  be  subspecifically  distinct. 
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and  I  therefore  propose  for  the  New  Jersey  animal  the  name  Evotomys 
gapperirhoadjni  in  honor  of  my  friend,  Mr.  Samuel  N.  Rhoads. 

The  comparison  of  a  series  of  skulls  of  E,  gapperii  and  E.  g.  rhoadni 
fidlstoshow  any  constant  differential  characters,  though  the  immature 
specimens  of  the  new  race  are  peculiar  in  the  structure  of  the  last 
upper  molars.  In  these  teeth  the  first  reentrant  angle  on  the  indde  is 
opposite  the  second  salient  angle  on  the  outside  instead  of  the  first 
reentrant  angle  as  is  the  case  in  the  adults  of  both  forms.  One  young 
specimen  of  E.  gapperii  shows  a  tendency  to  thb  structure,  but  in  all 
the  other  specimens  that  I  have  examined  the  reentrant  angles  meet, 
and  the  outer  one  is  deflected  posteriorly. 

In  proportions  the  New  Jersey  race  seems  to  average  rather  smaller 
than  £  ^ppmi  from  the  Adirondacks,  while  the  tail  is  shorter  and 
the  feet  slightly  longer  than  in  that  species. 

Ab  regards  coloration  E.  g.  rhoadsii  is  everywhere  darker  than  E. 
gopperii,  and  has  a  plumbeous  cast  on  the  sides  and  flanks,  while  it 
lacb  almost  entirely  the  buff  suffusion  generally  seen  on  the  sides  and 
under  surface  of  the  latter  species. 

Above  the  color  is  decidedly  darker  than  in  E,  gapperii^  and  there 
are  a  great  many  more  black  hairs  scattered  over  the  back.  The  red- 
dish area  is  not  so  well  defined  and  the  color  is  darker — more  of  a 
mahogany  shade.  The  tail  is  distinctly  bicolor.  but  the  upper  surface 
is  darker  than  in  E,  gapperii,  and  the  feet  have  a  decidedly  gray  suf- 
fusion, contrasting  strongly  with  the  pure  white  of  the  latter  species. 
Some  immature  specimens  o{ E,  gapperii  approach  adult  E.  g.  rhoadsii 
in  general  coloration,  but  the  young  of  the  latter  race  with  which 
they  should  properly  be  compared  have  scarcely  a  trace  of  the  reddish 
dor&al  area,  the  middle  of  the  back  being  brownish  and  the  sides  gray. 
The  table  on  next  page,  will  show  the  comparative  measurements  of  the 
two  forms,  the  specimens  of  E.  gapperii  being  selected  from  a  series 
kindly  loaned  me  by  Mr.  6.  8.  Miller. 

Dr.  C.  Hart  Merriam,  of  the  Department  of  Agriculture,  Washing- 
ton, D.  C,  has  kindly  examined  my  New  Jersey  material  and  compared 
it  with  Evoiomys  carolineneie  and  other  species  to  which  I  had  not 
access,  but  ita  closest  relationship  appears  to  be  with  E,  gapperii.  All 
the  specimens  of  this  new  mouse  so  fSur  secured  were  taken  in  a  cran- 
berry bog  on  the  Egg  Harbor  River,  about  a  mile  above  the  town  of 
Ha/s  Landing,  N.  J.  The  unexpected  occurrence  of  this  boreal  genus 
well  within  the  Carolinian  Fauna  may  probably  be  accounted  for  by  the 
theory  already  advanced  by  Dr.  Merriam  that  in  these  damp  bogs, 
where  the  temperature  is  much  lower  than  in  the  surrounding  dry 
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Evotomys  gapperii. 

Tail 

Hind 

No.  Sex.       Locality. 

Date. 

Length. 

Vertebrw. 

Foot. 

tfjf  ^     Peterboro,  N.  Y. 

July  17, 1892 

151  mm. 

41  mm. 

17  mm 

Wi  ? 

July  19, 1892 

165 

51 

18.4 

im  9 

Aug.    1,1892 

160 

46 

19.6 

mi  i     Keene  VaUey,  N.  Y. 

Mar.  17, 1892 

155 

45 

20 

Average 



158 

46 

19 

Evotomyi 

(  gapperii  rhoadtii. 

TaU 

Hind 

No.  Sex.         Locality. 

Date. 

Length.' 

Vertebne. 

Foot. 

160  ^  Type,Coll.  of  W.Stone. 

Dec.  2, 1892. 

142 

40 

20 

161   ? 

«           « 

130 

37 

20 

570  9             Ck>ll.ofS.N.Rhoads.  '♦ 

123 

34 

21 

571   S 

«           « 

130 

36 

20 

Average 

....  131 

37 

20 

areas,  the  conditions  of  life  are  quite  suited  to  more  boreal  species, 
especially  animals  of  nocturnal  habits.  The  presence  of  various  Eri- 
caceous  and  other  boreal  types  of  plant  life  in  these  locations  also 
supports  this  hypothesis. — Witmer  Stone,  Academy  of  Natural 
Sciences,  Philadelphia. 

Zoological  News. — Vertebrata. — Some  new  reptiles  and  fishes 
from  Australia  are  described  by  J.  Douglas  Ogilby.  The  list  com- 
prises Typhlopg  curtu8  from  the  Gulf  of  Carpentaria,  Hoplocepalus 
subooeipUalis  from  Morel,  and  Clupea  spraUelloideB  from  rivers  flowing 
into  Port  Jackson  and  Botany  Bay.  The  latter  species  has  until  now 
been  supposed  to  be  the  young  of  (7.  novw-hollandia. — Records  Austr. 

Mus.,  Vol.  ii,  No.  2. F.  W.  True  reports  that  the  collection  of 

African  mammals  presented  to  the  National  Museum  by  Dr.  Abbott 
contains  several  species  apparently  new :  Dendrohyrax  validus^  Mu$ 
(tquilus,  Dendromys  nigrifrons,  Seiurus  undtUcUvs,  Cephalophus  spadix. 
The  known  range  of  several  species  is  considerably  extended  by  Dr. 
Abbott's  labors.  The  mammalian  fauna  of  the  Kilima-Njaro  region 
as  indicated  by  this  collection  includes  seventy-one  to  seventy-three 
species. — Proceeds.  U.  S.  Natl.  Mus.,  Vol  xv,  pp.  445-480. 
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EMBRYOLOGY.^ 

Gastrulation  of  Aurelia.' — Frank  Smith  has  entered  into  the 
ooDtroversy  between  Claus  and  Groette  concerning  the  origin  of  the 
entobla^t  of  Aurelia.  The  results  obtained  from  his  first  sections  led 
him  to  think  that  the  conclusions  reached  by  Goette  for  Aurelia  aurita 
would  be  confirmed  in  the  case  of  A,  flavidula.  Better  staining, 
thinner  sections  and  more  accurate  orientation  have,  however,  made  it 
certain  that  the  gastrulation  in  this  species  is  much  more  in  accord 
with  the  description  given  by  Claus  and  that  the  process  really  is  one 
of  invcigination.  The  result  of  cleavage  is  a  one-layered  blastosphere 
as  in  JL,  auriicL  The  cells  of  the  blastosphere  are  usually  somewhat 
shorter  at  one  pole  than  elsewhere,  and  it  is  from  this  region  that  the 
entoblast  is  formed.  It  develops  as  a  single  continuous  layer  of  cells 
surrounding  a  small. cavity,  the  coelenteron.  From  the  beginning 
there  is  a  narrow  blastopore.  Only  a  small  portion  of  the  wall  of  the 
blastosphere  is  concerned  in  the  invagination,  and  to  that  extent  it  is 
not  typical.  The  coelenteron  is,  however,  at  all  stages,  an  open  sac- 
like cavity,  and  therefore  noticeably  different  from  that  of  A,  aurita  as 
described  by  Claus.  The  coelenteron  enlarges  until  the  cleavage  cavity 
is  entirely  obliterated  and  the  entoblast  everywhere  comes  into  contact 
with  the  ectoblast  The  entoblast,  at  first  thin,  thickens  after  the 
completion  of  gastrulation. 

While  the  entoblast  is  formed  by  invagination,  ingression  of  cells 
fi'om  the  wall  of  the  blastosphere  into  the  cleavage  cavity  does  occur, 
although  only  in  a  minority  of  cases.  It  may  happen  any  time  after 
the  blastosphere  contains  about  100  cells,  sometimes  before  invagina- 
tion. When  this  phenomenon  takes  place  it  is  similar  to  that  repre- 
seoted  by  Goette  (Figs.  1-5)  for  the  earlier  stages  of  the  blastula  in 
A,  aurita,  and  consists  of  the  migration  into  the  cleavage  cavity  of 
one  or  two,  rarely  more  than  three,  of  the  cells  of  the  blastospheric 
wall  Soon  after  invagination  the  nucleus  of  the  cell  disappears  and 
the  cell  breaks  down,  or,  less  frequently,  persists  until  gastrulation  is 
complete.  In  the  latter  case  it  becomes  forced  through  the  entoblastic 
wall  into  the  cavity  of  the  coelenteron.  The  cause  or  purpose  of  this 
immigration  does  not  appear. 

*Thifi  department  is  edited  by  Dr.  E.  A.  Andrews,  Johns  Hopkins  Uni- 
versity. 

'Ball.Mus.  Comp.  Zool.,  Harvard,  xxii. 
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The  author  thinks  that  the  difference  in  opinion  between  Claos  and 
Goette  is  partially  due  to  there  being  two  kinds  of  cells  that  find  their 
way  into  the  cleavage  cavity.  Besides  the  large  cells  just  described 
he  found  in  a  much  smaller  number  of  cases  one  or  two  very  small 
cells  that  look  precisely  like  the  small  cells  that  appear  in  the  deeper 
part  of  the  ectoblast  at  about  the  time  gastrulation  begins. 

There  is  no  evidence  that  the  immigrating  cells  have  anything  to  do 
with  the  formation  of  the  entoblast,  and  Goette's  case  is  further  weak* 
ened  by  the  fact  that  all  the  conditions  Bhown  in  his  figures  (6-9)  can 
easily  be  reproduced  from  sections  of  invaginating  gastrul»  of  a 
single  stage  of  development. 

Cleavage  in  Aequoria  Forskalea. — Dr.  V.  Hfiecker*  contrib- 
utes an  interesting  series  of  observations  on  this  subject  He  finds 
that  when  the  specimens  are  in  good  condition  the  time  relations 
between  the  successive  periods  of  activity  are  remarkably  precise. 

If  ripe,  the  eggs  are  laid  between  7  and  7.30  A.  M.  The  first  polar 
body  is  extruded  at  9  A.  M.  The  entrance  of  the  spermatozoan  and 
the  division  to  form  the  second  polar  nucleus  takes  place  at  9.30.  At 
10  A.  M.  the  dyaster  stage  of  the  first  cleavage  nucleus  occurs,  and 
with  it  the  first  indication  of  the  division  of  the  cell  body.  The 
daughter  nuclei  are  undergoing  metakinesis  at  11,  and  at  12  the  four 
nuclei  of  the  next  set  are  in  the  dyaster  stage.  The  nuclear  divisions 
continue  to  take  place  an  hour  apart  at  least  as  far  as  the  sixty-four 
cell  stage,  and  this  seems  to  show  that  the  nucleus  is  not  affected  a^ 
this  period  by  the  amount  of  cell  protoplasm  that  it  controls.  Nor- 
mally nuclear  division  takes  place  at  the  same  time  throughout  the 
egg,  and  the  blastomeres  are  of  equal  size  up  to  the  sixty-four-cell  stage. 

When  eggs  are  laid  after  the  specimen  has  been  kept  in  an  aquarium 
several  days,  irregularities  generally  occur  in  the  time  of  nuclear  divis- 
ion and  in  the  size  of  the  blastomeres.  At  the  same  time  a  patholog- 
ical form  of  nuclear  division,  the  triaster,  appears,  and  the  mass  of 
cells  loses  its  spherical  shape. 

A  remarkable  feature  of  the  cleavage  of  the  egg  of  Aequoria  is  the 
presence  of  a  body  for  which  the  author  proposes  the  name  Metanu- 
eleolua.  In  the  older  ovarian  eggs  and  in  eggs  just  laid  there  is  a 
large  nucleus  containing  a  very  fine  network  of  chromatin  and  a  large 
spherical  or  renifurm  nucleolus.  About  half  an  hour  after  the  egg  is 
laid  this  nucleolus  appears  to  have  been  extruded,  for  the  nucleus  is 
now  much  smaller  than  it  was  and  has  no  nucleolus,  while  in  the  egg 

'Archiv.  fur  Mikro.  Anat.,  40  Bd.,  2  Heft. 
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outside  of  the  nucleus  but  close  to  it  there  is  a  body  resembling  the 
former  nacleolus  in  every  particular,  except  position.  This  body,  the 
metanudeolus,  never  divides,  there  is  never  any  radial  arrangement 
of  the  protoplasm  about  it,  and  it  may  be  found  in  one  of  the  blasto- 
meres  until  a  later  stage  in  the  cleavage.  From  a  review  of  the  work 
of  Metschnikoff,  Boveri,  and  others,  the  author  thinks  that  homologous 
structures  have  been  seen,  although  wrongly  interpreted,  ip  the  Lepto- 
iDedus»,Anthomedu8se,Siphonophore8and  apparently  also  in  Mytilus 
and  Sagitta.  He  has  also  examined  Weismann  and  Ischikawa's  prep- 
arations of  the  winter  eggs  of  Daphnids,  with  the  result  that  he 
regards  the  paracopulation  cells  as  not  cells  at  all,  but  as  in  all  proba- 
bility structures  homologous  with  the  metanucleoli  of  the  medusae. 

Another  point  of  interest  in  this  paper  is  the  numerical  relation 
between  the  chromosomes  of  the  second  polar  spindle  and  of  the  first 
deavage  spindle,  there  being  six  in  the  former  and  twelve  in  the  latter. 
Boveri  had  pointed  out  that  in  the  forms  in  which  this  point  had  been 
studied,  while  the  number  varied  in  different  species,  the  number  of 
chromoeomes  in  the  cleavage  spindle  was  always  just  double  the  number 
in  the  last  polar  spindle,  and  he  had  also  noticed  that  the  number  of 
the  latter  in  certain  species  could  be  arranged  in  a  geometrical  series 
in  which  the  numbers  are  forms  of  two  (2,  4,  8, 16,  32).  Hiecker 
reviews  the  literature  of  the  subject  and  shows  that  there  may  be  two 
other  series  besides  this  one.  There  is  a  series  of  the  forms  of  three 
(8, 9,  27,  etc.),  of  which,  however,  there  is  but  one  example,  Echinus 
with  nine  chromosomes,  and  then  there  is  a  mixed  double  and  triple 
system  (6, 12, 18,  24,  36,  48,  etc.),  to  which  Aequoria  belongs,  as  well 
as  the  greater  part  of  the  insects  and  the  vertebrates.  He  concludes 
that  all  cases  so  far  known  may  be  arranged  in  three  systems  in  such 
a  way  that  in  general  nearly  related  forms  belong  to  the  same  system. 

R.   P.  BiQELOW. 

(1)  Zeit  f.  Wiss.  ZooL,  49, 1890.  pp.  603-680,  plates  24-26. 

(2)  Zeit  f.  Wiss.  Zool.,  61, 1891,  pp.  685-730.  plates  36-^7. 

(3)  Zeit.  f.  Wiss.  Zool.,  54, 1892.  pp.  1-249,  plates  1-12. 
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ENTOMOLOGY.^ 

The  Pupa  of  Argyramocba  ocdipus  Fab. — The  description 
given  below  is  drawn  from  a  pupal  skin  sent  to  me  with  the  fly  by 
Prof.  C.  P.  Gillette,  who  bred  the  latter  from  a  nest  of  Odynerua  sp., 
at  Fort  Collins,  Colo.  In  a  paper  which  will  be  published  in  Pfyche^ 
I  have  described  the  pupa  of  Toxophora  virgata  O.  S.,  and  also  made 
some  mention  of  the  pupse  of  Bombyliidse  which  have  so  far  been 
described.  The  pupa  of  the  present  species  differs  quite  markedly  in 
detail  from  that  of  the  Toxophora  above  mentioned. 

Pupa  of  ArgyrarrUxba  o^dipus :  General  color  of  empty  pupal  skin 
very  pale  straw  colored;  the  cephalic  horns  black,  reddish-brown 
basally,  anal  horns  black,  slightly  reddish-brown  at  base ;  dorsal  rows 
of  ridges  reddish-browo,  the  terminal  spinous  processes  blackish ;  pro- 
thoracic  spiracles  reddish-brown,  other  spiracles  but  little  darker  than 
rest  of  integument,  slightly  brownish.  Head  conforming  to  shape  of 
head  of  adult  fly,  more  or  less  sub-spherical  in  form.  Eight  cephalic 
horns  or  teeth  arranged  in  four  pairs,  the  three  anterior  pairs  joined 
in  a  common  base,  the  posterior  pair  removed  from  others ;  anterior 
pair  longest,  their  rufous  brown  joined  basal  portion  distinctly  shorter 
than  their  black  free  terminal  portion,  moderately  slender,  nearly 
straight,  directed  forward,  gradually  tapering  to  tips ;  second  and  third 
pairs  more  closely  approximated  one  pair  to  the  other  than  are  the 
first  and  second  pairs,  but  the  two  horns  of  each  pair  widely  removed 
from  each  other,  both  pairs  directed  nearly  forward  but  at  a  slightly 
more  downward  angle  than  first  pair ;  third  pair  much  shorter  than 
second,  more  curved  or  claw-like ;  posterior  pair  closely  approximated 
at  base,  nearly  as  large  as  third  pair,  but  straight  and  directed  infer- 
iorly,  situated  nearly  in  middle  of  ventral  surface  of  head  segment ;  a 
pair  of  quite  widely  separated  divergent  bristles  on  outer  dorsal  sur- 
face of  anterior  cephalic  horns ;  a  more  approximated  nearly  parallel 
pair  just  posterior  to  these  but  arising  from  integument  of  head  near 
anterior  dorsal  edge,  being  situated  just  behind  the  suture  at  base  of 
cephalic  horns ;  a  divergent  pair  situated  just  anterior  to  base  of  the 
posterior  of  fourth  pair  of  cephalic  horns ;  a  small  bristle  on  each  side 
at  hind  margin  of  ventral  surface  of  cephalic  segment.  Thorax  a 
little  wider  than  head,  the  neck  being  somewhat  constricted ;  a  pair  of 

*This  department  is  edited  by  Clarence  M.  Weed,  Hanover,  N.  H. 
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closely  approximated  short  bristles  arising  from  the  same  papilla  on 
lateral  dorsal  surface  of  thorax  a  little  anterior  to  middle ;  a  bristle 
below  these  on  pleural  surface,  another  still  below  and  a  little  anterior 
to  this  one.  Wing  cases  reaching  about  to  base  of  third  abdominal 
s^fment,  leg  cases  a  little  longer.  Scutellar  segment  about  as  wide  as 
thorax,  with  a  transverse  row  of  ten  or  eleven  long,  more  or  less 
curled  hairs  on  each  side  of  dorsum  approximated  to  anterior  margin, 
there  being  a  bare  space  on  median  portion  of  segment  between  the 
inner  ends  of  the  rows ;  about  ten  somewhat  longer  similar  hairs  on 
extreme  lateral  portion  of  segment  on  each  side,  arranged  in  a  more 
or  less  complete  semicircle,  the  open  portion  of  the  semicircle  being 
toward  the  posterior  end  of  body ;  the  kteral  hairs  are  longer  and 
slightly  stouter  than  those  of  dorsum,  being  nearly  as  long  as  trans- 
verse width  of  segment  Abdominal  segments  one  to  four,  about  same 
width  as  scutellar  segment,  each  armed  on  dorsum  with  a  transverse 
row  of  short  longitudinal  parallel  chitinous  ridges  or  very  narrow 
plates,  there  being  thirteen  in  a  row  on  first  and  second  segments, 
twelve  on  third  segment,  and  nine  on  fourth,  the  rows  a  little  approxi- 
mated to  posterior  margin  of  s^ment,  especially  in  middle ;  these 
ridges  are  about  two-sevenths  as  long  as  length  of  segment,  those  in 
middle  of  rows  being  the  largest  and  heaviest,  the  outer  ones  shorter 
and  diminishing  in  size,  tho^  on  fourth  segment  less  heavy  than  those 
of  fir^t  to  third  segments,  and  each  ridge  is  produced  at  its  ends  into 
a  spinous  or  hook-like  process,  the  ridges  in  profile  presenting  a  cres- 
oentic  appearance  with  the  concavity  uppermost.  The  other  abdomi- 
nal segments  without  these  rows  of  ridges,  fifth  segment  nearly  as  wide 
as  preceding,  sixth  segment  hardly  narrower  than  fifth,  the  fifth  and 
sixth  s^ments  each  with  a  transverse  continuous  row  of  hairs  on 
dorsum  arising  from  a  transverse  ridge,  extending  down  to  lateral 
ventral  edge  of  segment  and  continued  on  sides  of  venter,  these  rows 
somewhat  approximated  to  posterior  margin  of  segment.  Segments 
(abdominal)  one  to  four  with  a  thin  transverse  row  of  shorter  weak 
hairs  on  each  side  of  dorsum,  arising  in  posterior  edge  of  rows  of  ridges, 
extending  down  on  each  side  to  lateral  margin,  no  hairs  on  median 
dorsal  portion ;  same  segments  with  a  more  or  less  complete  lateral 
semicircle  of  longer  hairs  as  on  scutellar  segment,  but  somewhat 
weaker  and  shorter  than  those  on  that  segment,  the  hairs  on  fourth 
segment  extending  beneath  on  sides  of  venter.  Seventh  abdominal 
s^ent  much  narrowed,  rapidly  and  evenly  narrowing  from  base  to 
posterior  margin,  its  width  on  posterior  margin  hardly  more  than  one- 
third  its  width  anteriorly,  its  mean  width  about  one-half  that  of  sixth 
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segment,  with  a  transverse  row  of  several  hairs  on  each  side  of  dorsum 
extending  below  on  edge  of  venter,  discontinued  in  middle  on  dorsuaiy 
slightly  approximated  to  posterior  margin  of  segment  Eighth  or 
anal  segment  narrow,  same  width  as  posterior  margin  of  seventh,  nearly 
as  long  (to  base  of  horns)  as  wide,  terminated  by  three  pairs  of  anal 
horns ;  anterior  or  upper  pair  short,  small,  situated  at  base  dorsally  of 
middle  pair ;  middle  or  second  pair  long,  curved  slightly  upward  ter- 
minally, nearly  as  long  as  length  of  segment,  widened  inwardly  on 
basal  half  so  that  the  bases  are  closely  approximated,  inner  outline 
hollowed  out  on  apical  portion,  longitudinally  corrugated  at  base 
above,  with  a  dorsal  longitudinal  groove  widening  to  hollowed  portion 
and  then  extending  narrowly  to  tip,  moderately  sharp  at  tips ;  third 
or  inferior  pair  short,  small,  hardly  as  large  as  anterior  pair  and  not  so 
stout  at  base,  directed  more  downward  than  middle  pair,  situated  on 
outer  base  ventrally  of  middle  pair ;  ju^t  anterior  to  first  pair  on  dor- 
sum there  is  a  median  very  small  spinous  tubercle,  apparently  a  rudi- 
ment (or  herald)  of  a  fourth  pair  of  anal  horns.  Prothoracic  spiracle 
situated  on  lateral  front  border  of  thorax  (prothorax)  just  anterior  to 
wing  bases,  mesothoracic  spiracle  not  apparent,  metathoracic  spiracle 
situated  anteriorly  on  lateral  edge  of  dorsum  of  scutellar  s^ment ; 
first  to  sixth  abdominal  pairs  of  spiracles  situated  on  anterior  edge 
laterally  of  dorsum  of  first  to  sixth  abdominal  segments ;  seventh  pair 
situated  one  on  each  side  of  dorsum  of  seventh  segment  immediately 
behind  the  transverse  row  of  hairs.  It  is  interesting  to  note  that  a 
quite  long  section  of  the  trachese  is  left  attached  in  most  cases  to  the 
spiracles  on  inside  of  the  pupal  skin,  especially  to  the  thoracic  pairs. 
The  fiy  escaped  by  the  pupal  skin  splitting  along  the  dorsal  median 
line  of  the  head  and  thorax,  the  slit  extending  slightly  into  the  scutel- 
lar segment ;  also  splitting  laterally  backward  on  each  side  of  head 
from  a  little  above  the  base  of  anterior  cephalic  horns  along  what 
would  nearly  correspond  to  the  frontal  fissure  in  Muscidse,  the  break 
curving  shortly  and  obliquely  upward  to  thoracic  suture,  and  allowing 
th» nearly  triangular  posterior  dorsal  or  upper  section  of  the  integu- 
ment of  the  head  to  become  loosened  laterally  below  from  its  junction 
with  the  thorax,  and  hanging  like  a  flap  by  its  median  dorsal  junction. 

Length,  9}  mm.;  width  of  basal  abdominal  segments,  2}  mm. 

The  anal  extremity  of  this  pupal  skin  is  distended  with  a  dirty 
colored  hardened  fluid  ventrally,  just  below  and  anterior  to  anal 
horns,  into  a  large  round  tubercle  with  a  subcentral  deep  pit  or  orifice- 
like depression  which  is  approximated  to  posterior  margin,  the  anterior 
I)ortion  of  the  tubercle  being  greatly  bulged  and  distended.     The 
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diametor  of  this  false  tubercle  is  as  great  as  the  posterior  width  of  the 
sixth  abdominal  segment  The  fluid  which  distended  it  is  perhaps 
homobgouB  with  tb€  meconium  of  butterflies. 

The  descriptioD  of  the  manner  in  which  the  pupal  skin  splits  to 
allow  the  escape  of  the  6y  was  omitted  in  the  description  of  the  pupa 
of  Toxophora  virgaia  in  the  article  above  referred  to.  It  is  accom- 
plished in  the  same  way  as  just  described  for  the  present  species,  except 
that  the  dorsal  median  split  does  not  reach  posterior  margin  of  thorax, 
and  the  dorsal  pieces  of  head  are  not  so  much  detached  from  their  lat- 
eral thoracic  fastenings,  and  are  left  more  quadrangular  in  shape  by 
the  oblique  lateral  breaks  of  head.  It  may  also  be  mentioned  that  a 
section  of  the  tracheae  is  left  attached  to  inside  of  prothoracic  spira- 
cles. 

Hy  reasons  for  calling  the  first  abdominal  segment  of  other  authors 
the  scuteliar  segment,  are  stated  in  the  article  on  Toxophora. 

C.  H.  Tyler  Townsknd. 

The  Horn-Fly  in  Canada  and  Texas. — Mr.  James  Fletcher, 
Entomologist  to  the  Canadian  Department  of  Agriculture,  announces' 
that  the  Horn-fly  {Hoematobia  serrata)  has  appeared  in  enormous 
numbers  in  the  Provinces  of  Ontario  and  Quebec,  causing  considerable 
anxiety  to  stock-owners.  It  was  first  definitely  heard  from  at  Oshawa, 
Ootf  July  30,  1892.  An  excellent  r^um^  of  the  life-history  of  the 
pest  and  of  the  means  of  preventing  its  injuries  is  given. 

That  this  insect  is  also  spreading  rapidly  in  the  southwest  is  shown 
by  the  following  note  from  Dr.  Mark  Francis,  of  the  Texas  Agricul- 
tural College,  who  wrote  me  under  date  of  Oct.  18, 1892,  from  College 
Station:  " The  horn-fly  seems  to  be  spreading  westward.  I  saw  it  at 
Stillwater,  Oklahoma,  two  weeks  ago.  It  has  not  reached  here  yet, 
but  I  saw  great  numbers  of  them  at  Hempstead,  Texas  (forty  miles 
southeast  of  here)  last  Friday.  I  think  there  can  be  no  doubt  as  to 
its  identity,  as  I  have  compared  them  with  type  specimens  from  Prof. 
H.  Garman,  of  Kentucky." 

Two  days  later  Dr.  Francis  again  wrote  that  the  horn-fly  was 
observed  at  College  Station,  Oct.  19,  for  the  first  time. 

In  Southern  New  Hampshire  this  insect  has  been  very  numerous 
the  past  season,  and  it  has  been  gradually  spreading  northward  through 
New  England.  But  a  hopeful  report  comes  from  New  Jersey,  where 
the  insect  was  first  observed.  Prof.'  J.  B.  Smith  states  that  it  now 
causes  little  trouble  there,  and  is  seldom  noticed  as  specially  abundant. 

"Central  Exper.  Farm,  Ottawa,  Bull.  No.  14. 
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The  Wheat  Frit-Fly. — Dr.  Otto  Lugger  reports'  extensive 
damage  to  wheat  in  the  northwest  by  a  larva  supposed  to  belong  to  one 
of  the  frit  flies.  The  stem  is  injured  about  three  inches  above  the 
ground,  the  larvse  occurring  immediately  above  a  node.  The  insect  so 
weakens  the  plant  at  this  point  that  the  stalk  fialls  over  some  time 
before  harvest,  the  grains  do  not  fill  out,  and  reaper  passes  over  the 
fallen  stem.  The  puparia  resemble  the  "flaxseed"  state  of  the 
Hessian  fly,  and  are  found  within  the  culm.  It  is  supposed  that  the 
insect  hibernates  with  the  puparia.  Burning  and  plowing  under  the 
stubble  are  the  remedial  measures  recommended.  This  is  apparently 
the  worst  frit-fly  attack  on  wheat  yet  recorded  in  America.  Dr. 
Lugger  says  that  in  many  places  fully  one-fourth  of  the  entire  crop  of 
wheat  has  been  destroyed  and  in  a  great  many  more  the  losses  amount 
to  at  least  one-tenth. 

Entomological  Notes. — That  excellent  periodical,  Entomologi- 
cal News,  has  instituted  a  department  of  economic  entomology,  with 
Prof.  J.  B.  Smith  in  charge.  This  magazine  will  prove  very  useful  to 
amateur  as  well  as  professional  entomologists,  and  deserves  cordial 
support.  There  has  lately  been  a  tendency  to  insert  only  very  short 
articles,  or  to  continue  a  single  article  through  several  issues  (some- 
what after  the  fashion  of  Entomologica  Americana)^  which  is  unsatis- 
factory to  all  concerned. 

Mr.  M.  H.  Beckwith  discusses^  the  injuries  of  the  strawberry  weevil 
{Anthonomm  musculus)  in  Delaware,  and  reports  finding  the  larvfe 
feeding  upon  the  ovaries  of  strawberry  blossoms.  He  surmises  that 
there  may  be  two  or  possibly  three  broods  each  year,  but  has  been 
unable  to  trace  the  life-history  of  the  insect  during  the  latter  summer 
months. 

Concerning  the  recent  bestowal  by  the  University  of  Heidelberg  of 
the  honorary  degree  of  Doctor  of  Natural  Science  upon  Baron  C.  R. 
von  Osten  Sacken,  Prof.  S.  W.  Williston  writes:'  "Baron  Osten 
Sacken's  work  has  been  chiefly  related  to  American  Dipterology,  but 
the  ripe  fruits  of  his  wide  experience  and  broad  grasp  of  principles 
have  enriched  all  dipterology,  and,  I  believe,  all  entomology.  Others 
there  are  and  have  been  who  have  won  enviable  honors  in  systematic 
dipterology ;  others  who  have  written  more  extensively  than  he,  but 
no  one  has  written  more  that  will  be  appreciated  in  the  future  than 
has  Baron  Osten  Sacken. 

»Minn.  Exp.  Station,  Bull.  No.  23. 

♦Delaware  College  Exp.  Station,  Bull.  No.  xviji. 

*P«yc/jr,Vol.6,  p.346. 
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Dr.  J.  C.  Neal  discuases*  a  number  of  injurious  insects  that  have 
appeared  in  Oklahoma.  He  includes  Pieris  rapce,  Flusia  braasiccB, 
Seliothis  armigeray  Diabrotica  vUtata,  Lytta  cinerea,  Ondderes  cingU' 
lata,  and  Blu9U8  leucopterus. 

The  recent  biennial  report  of  Prof.  S.  A.  Forbes  as  Director  of  the 
Illinois  State  Laboratory  of  Natural  History,  shows  that  entomologi- 
cal studies  are  being  vigorously  prosecuted  in  that  favored  State. 
Fully  20,000  specimens  have  been  added  to  the  pinned  collections,  and 
2700  bottles  and  vials  to  the  biological  series.  We  are  glad  to  note 
the  announcement  to  two  important  papers  soon  to  appear  in  the  Bul- 
letin of  the  laboratory,  the  first  by  Mr.  John  Marten,  containing 
descriptions  of  new  species  of  Illinois  gall  gnats,  and  the  second  by 
Mr.  C.  A.  Hart,  a  descriptive  list  of  the  aculeate  Hymenoptera  of 

IlllDOlS. 


PSYCHOLOGY. 

Notes  on  Habits  of  Certain  European  Birds. — M.  Ch.  von 
Kempen  has  recently  published  some  observations  on  birds  from  which 
the  following  extract  is  quoted  to  show  the  voracity  of  the  ordinary 
sparrow-hawk  (Aocipiter  nims) : 

"For  several  years  I  lived  in  the  country,  and  was  accustomed  to 
write  during  the  summer  near  an  open  window.  The  apartment  had 
from  one  side  a  view  of  the  garden  ;  from  the  other  one  looked  out 
over  the  fields.  Suddenly  I  saw  a  sparrow-hawk  dart  through  the 
room ;  he  flew  with  such  violence  that  he  broke  the  glass  of  the  win- 
dow, against  which  he  dashed  in  his  impetuous  flight.  I  soon  had  an 
explanation  of  the  circumstance.  A  linnet  (Sylvia  hortermi)  perched 
near  me  was  evidently  the  attraction.  The  warbler  had  flown  into  the 
room  to  escape  the  hawk,  which  in  headlong  pursuit,  had  gone  through 
the  room  like  an  arrow  from  a  bow. 

"In  February,  1889, 1  had  in  my  town  garden  a  certain  number  of 
lapwings  (  Vanellus  erutaius) ;  each  evening,  when  I  would  go  to  shut 
them  up  in  a  cage,  I  would  find  one  less  than  I  had  counted  in  the 
morning;  I  attributed  this  loss  to  a  cat  belonging  in  the  neighborhood. 
The  third  day  on  missing  another  of  my  pets,  I  resolved  to  discover 
the  thief,  and  concealed  myself  for  that  purpose.  In  the  morning  I 
saw  a  sparrow-hawk  coming  straight  to  my  garden  from  the  old  tower 

^Oklahoma  Agri.  Exp.  Station,  Bull.  No.  3. 
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of  Saint  Bertin.  Id  spite  of  my  presence  he  tried  to  carry  off  his 
daily  meal,  but  I  struck  him  with  my  hands  and  made  him  drop  his 
prey.  I  then  put  my  lapwings  in  their  cage,  as  I  was  expecting  to  go 
out  after  dinner.  What  was  my  astonishment  on  going  to  see  my 
birds  in  the  evening  to  find  the  sparrow-hawk  keeping  them  company 
in  the  cage.  He  had  forced  himself  in  through  the  bars  but  could 
not  get  out  in  the  same  way,  and  so  was  a  prisoner  with  the  lapwings, 
which  he  had  not,  as  yet,  dared  to  touch.  The  hawk  was  a  young 
male,  and  now  forms  a  part  of  my  natural  history  collection." 

Two  other  citations  show  that.birds  can  familiarize  themselves  with 
objects  which  ordinarily  terrify  them. 

"The  jackdaws  (Corvtis  monedula)  and  barn-owls  (Striz  flammea') 
are  very  numerous  in  all  the  towers  of  Saint-Omer ;  they  are  so  accus- 
tomed to  the  noise  of  the  clocks  that  they  build  their  nests  against  the 
clappers. 

**  Last  year  I  saw  a  nest  of  a  titmouse  (Farua  major)  built  in  a 
little  mill  that  children  played  with  in  a  garden.  This  noisy  scare- 
crow, turning  with  every  wind,  did  not  frighten  the  saucy  birds, 
and  they  reared  their  young  with  comfort. 

"  I  now  give  two  observations  of  another  sort  that  prove  beyond  a 
doubt  that  birds  possess  a  memory : 

"  I  had  in  the  country  two  domestic  peafowls  (Pavo  domeeticwi) ; 
they  were  accustomed  to  come  every  evening  to  get  their  slice  of  bread 
cut  in  small  bits  before  perching  themselves  on  the  roof;  and  if  they 
were  forgotten  they  would  wait  nearly  all  night  before  abandoning  all 
hope  of  the  treat.  They  were  so  tame  that  the  male,  as  well  as  the 
female,  would  eat  from  our  hands.  After  I  had  gone  to  the  city,  in 
order  to  keep  the  peafowls  out  of  the  garden,  where,  it  is  well  known, 
they  cause  great  havoc  among  the  vegetables,  the  berries,  and  the  cur- 
rants, they  were  given  corn  in  abundance  in  a  place  quite  remote,  but 
they  declined  these  overtures  and  returned  constantly  to  the  place 
where  I  had  fed  them ;  I  found  them  there  on  my  return  the  following 
year.  During  the  summer  the  female  laid  ten  eggs,  a  lees  number 
than  usual ;  nine  young  chicks  were  born;  which,  following  the  exam- 
ple of  their  parents,  came  every  evening  to  look  for  their  repast. 

"  During  the  winter  a  storm,  accompanied  by  a  fall  of  snow,  burst 
upon  us  during  the  night,  and  the  unfortunate  peafowls  were  thrown 
from  their  perch  on  the  roof;  some  wandering  dogs  strangled  them, 
and  we  found  their  remains  scattered  over  the  field. 

"  I  have  at  this  time  two  laughing  gulls  (Larus  ridibundus)  living. 
I  give  them  twice  a  day,  at  regular  hours,  bits  of  meat.    Some  jack- 
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daws(0(rrtn«  monedula)  come  every  day,at  the  exact  hour,  never  too 
goon,  never  too  late,  from  the  towers  of  the  Chapel  of  the  Lyceum,  an 
old  church  of  the  Jesuits,  to  snatch  from  me,  or  from  any  one  who 
takes  my  place,  the  bits  of  meat  that  we  give  to  the  gulls. 

*' Last  year  a  dwarf  hen  which  belonged  to  me  chased  from  its  nest 
a  female  pigeon  which  had  been  setting  for  two  days,  broke  up  the 
eggs,  and  laid  one  of  its  own  in  the  nest.  The  pair  of  pigeons  contin- 
ued to  care  for  the  egg  of  the  hen,  and,  at  the  end  of  twenty-one  days 
(which  was  really  twenty-three  for  the  pigeons)  the  chick  came  out  of 
the  shell.  To  see  the  efforts  of  the  parents  to  feed  it  was  curious.  The 
second  day,  seeing  that  their  eflTorts  were  in  vain,  I  gave  it  some  moist- 
ened bread,  then  I  put  it  under  the  pigeon ;  so  matters  went  on  for 
three  days,  but  the  chicken  wished  to  run  about  and  I  was  obliged  to 
take  it  from  its  adopted  parents."— Bull.  Soc  Zool,  No.  4, 1892. 

A  Nest  Building  Frog. — In  your  issue  for  May,  1889,  page 

383,  you  published  a  paper  in  reference  to  certain  batrachian  nests 

discovered  by  me  at  Nikko  in  Japan.    This  summer  I  was  shown  by 

Dr.  Guenther,  at  the  British  Museum,  a  couple  of  similar  structures, 

though  very  much  smaller  in  size,  preserved  in  alcohol,  and  which  had 

been  received  by  the  Museum  from  Japan.    One  of  them  had  been 

taken  from  a  shrub  growing  in  the  mouth  of  a  well.    Dr.  Guenther 

told  me  that  this  nest  is  referable  to  a  species  of  Polypedates.    Day 

before  yesterday  I  received  a  letter  from  my  friend.  Dr.  A.  C.  Good, 

who  is  at  present  conducting  a  series  of  explorations  in  German  West 

Africa.    I  take  the  liberty  of  transcribing  a  portion  of  the  letter  as 

follows : 

"  I  desire  to  write  you  of  something  I  saw  on  my  last  trip.  As  we 
brushed  against  the  bush,  that  frequently  overhung  our  path,  I  several 
times  noticed,  now  on  my  shoe,  now  on  my  knee,  a  white  froth.  I 
thought  it  belonged  to  some  insect,  but  for  a  long  time  I  only  noticed 
the  white  foam-like  substance  when  I  had  gotten  past  the  bush  from 
which  I  had  brushed  it. 

"At  length,  however,  I  brushed  off  a  large  bunch  of  substance,  and 
when  I  tried  to  brush  it  from  my  clothes  I  uncovered  some  small  crea- 
tures which  wiggled  about  in  it  and  evidently  made  this  froth-like 
matter  their  home.  On  closer  examination  I  discovered,  very  much 
to  my  surprise,  that  they  were  tadpoles. 

"  Later  on  I  found  on  the  underside  of  a  leaf,  a  mass  of  this  white 
substance  that  had  not  been  disturbed  since  it  had  been  placed  there 
bv  the  mother  frog.    I  take  it  for  granted  that  these  tadpoles  produce 
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tree-frogs.  The  nest  was  about  three  inches  long,  by  two  or  two  and 
one-half  inches  wide,  and  nearly  an  inch  in  depth.  In  the  inside  and 
at  the  edges  the  frothy  mass  was  quite  white,  and  in  consistency  resem- 
bled the  white  of  an  ^gg  after  being  thoroughly  beaten.  The  lower 
face  of  the  nest  had  taken  on  a  yellowish  tinge  from  long  exposure. 
In  this  I  found  ^gs,  or  semi-transparent  jelly-like  bodies  as  large  as  a 
small  pea,  which  had  already  some  power  of  motion,  and  on  a  few  of 
which  the  tail  was  just  beginning  to  take  form.  In  another  nest  I 
found  similar  eggs  just  developing  and  also  well-developed  tadpoles. 
These  last  were  about  one-eighth  of  an  inch  in  length  and  had  tails 
one-half  of  an  inch  long.  They  seemed  to  move  with  difficulty 
through  the  mass. 

"  I  wonder  whether  this  froth  is  at  once  home  and  food  to  them,  but 
am  unable  to  say.  These  nests  are  frequent  everywhere  except  near 
the  coast.    I  saw  none  nearer  than  ten  miles  from  the  beach. 

''  I  remember  your  saying  something  about  finding  tadpoles  in  trees 
in  Japan,  and  I  have  the  impression  that  you  published  something 
on  the  subject.    If  so  this  will  be  of  interest  to  you." 

Whether  the  creatures,  the  young  of  which  Dr.  Grood  found  in  this 
frothy  mass  were  the  tadpoles  of  Chiromantis  guine'ensu,  to  which  a 
similar  habit  is  ascribed  by  Bucholtz,  of  course  I  cannot  say. — W.  J. 
Holland,  Chancellor  Western  University  of  Pennsylvania. 

Horse  ''Human  Nature." — My  son  writes  from  a  Wyoming 
ranch  that  a  blind  bay  mare  is  ostentatiously  protected  by  a  black 
mare,  the  two  having  been  raised  together. 

The  blind  horse  would  sufier  greatly  for  feed,  water,  and  from  herd 
interference  if  the  black  were  not  constantly  on  guard.  The  latter 
watches  the  bay  and  grazes  in  a  circle  about  her,  keeping  other  horses 
at  a  distance  by  kicks  and  bites  if  necessary,  selecting  good  grazing 
spots  and  watering  places. 

The  guardian  is  rewarded  with  occasional  kicks  and  other  human- 
like evidences  of  gratitude. — S.  V.  Clevenger. 
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ARCHEOLOGY  AND  ETHNOLOGY. 

Legendary  Evolution  of  the  Navajo  Indians.' — The  Nav- 
ajoe  once  lived  in  a  world  below  this  earth.  The  tribe  had  twelve 
chiefs,  and  the  chief  had  four  wivesi  This  head  chief  arose  early  in 
the  morning  and  commanded  his  people  to  go  to  work.  One  morning 
he  £Etiled  to  arise.  The  third  morning  he  failed  to  arise.  The  fourth 
morning  he  made  no  appearance.  On  the  fifth  morning  the  Navajos 
became  uneasj,  and  went  to  find  their  chief.  The  other  eleven  chiefe 
wondered  what  became  of  him,  and  when  they  found  him  they  learned 
that  his  oldest  squaw  had  left  him,  and  had  married  another  man. 
The  old  chief  grieved  very  much  and  refused  to  be  comforted. 

In  a  short  time  the  squaw  came  in  and  said,  ''I  have  left  you 
because  I  have  ceased  to  love  you.  I  can  make  my  own  living,  and 
you  can  make  yours."    So  they  had  a  row. 

This  woman  was  chief  of  the  women  of  the  tribe. 

Then  the  squaw  called  all  of  the  women  to  council  and  said,  *'  Let 
us  part  from  the  men ! "  So  the  women  said,  "  Take  all  the  men,  boys» 
and  male  babies  and  cross  the  large  river.'  Burn  logs  out  to  make 
the  canoes,  and  stay  over  there  four  years." 

They  gave  the  male  children  into  the  hands  of  some  hermaphro- 
dites, who  raised  them  on  the  brains  of  wild  sheep  and  deer. 

The  men  sailed  across  the  large  river,  planted  large  fields  of  com, 
and  raised  immense  crops.  The  first  year  the  women  raised  a  fair 
crop ;  the  second  year  they  raised  less ;  the  third  year  they  had  hardly 
enough  to  eat ;  and  the  fourth  year  was  a  complete  failure. 

The  women  became  discontented,  and  were  in  a  starving  condition. 
Some  of  them  ran  into  the  river  and  were  drowned. 

'These  legeDds  were  collected  by  the  writer  while  employed  in  the  Indian  service  at 
the  Navajo  Indian  agency.  They  were  related  by  Tse-dl-^hl-h^'-An-be  gfih,  or 
Rocking  Sun,  the  great  Lightning  Medicine-Man  of  the  Navajos.  These  legends 
were  carefully  interpreted,  and  are  given  word  for  word  as  they  were  related. 

'The  *'  Happy  Hunting-grounds  "  of  the  Navajo  Indians  are  represented  as  a  land 
fall  of  forests  and  lakes  which  abound  in  various  kinds  of  game  and  fish.  Flowing 
thToogb  the  center  of  this  land  is  a  huge  river  which  separates  the  braves  and  pretty 
maidens  from  the  inferior  members  of  the  tribe  and  the  old  women. 
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So  the  women  begged  the  men  to  come  back  to  them.  The  woman- 
chief  admitted  that  she  had  done  wrong,  that  the  women  could  not 
make  their  living,  and  that  the  men  could  not  make  their  living. 

Then  the  young  chie&  held  a  council  and  said,  "  Let  us  go  back  to 
the  women  in  four  days,  or  they  will  die."  So  in  four  days  they  went 
back  to  the  women,  and  had  a  feast  of  deer  meat  and  love-making. 

While  they  were  having  a  good  time  the  Coyote  picked  a  young 
whale  out  of  the  water  and  hid  it  under  his  blanket  On  the  fourth 
morning  after  this,  when  they  awoke,  they  saw  a  large  blue  wave  of 
something  coming  from  the  east.  The  old  chief  sent  an  Indian  to  see 
what  it  was.  The  Indian  returned  and  said  that  it  was  water.  They 
looked  to  the  north  and  saw  a  big  white  wave  coming.  The  chief 
sent  an  Indian  to  see  what  it  was.  The  Indian  returned  and  said,  '*  It 
is  water."  They  looked  to  the  west  and  saw  a  black  wave  coming. 
The  chief  sent  an  Indian  to  see  what  it  was.  The  Indian  returned 
and  said,  "  It  is  water."  Then  they  looked  to  the  south  and  saw  a 
green  wave  coming.  The  chief  sent  an  Indian  to  see  what  it  was. 
The  Indian  returned  and  said,  **  It  is  water."  Then  the  chief  called 
the  tribe  to  council  and  said, ''  Something  is  wrong,  we  all  will  be 
drowned." 

At  that  time  the  Navajos  were  animals  and  had  squirrel  blood  in 
them.  So  the  White  Squirrel  planted  a  pine  tree;  the  Gray  Squirrel 
planted  a  rattoon  tree ;  and  the  Turkey  planted  a  pipe-stem  reed. 
The  Navajos  all  ran  into  this  reed  and  began  climbing  up  on  the 
inside.  The  reed  grew  very  fast,  even  faster  than  they  climbed.  The 
water  began  rising  higher  and  higher,  and  followed  close  to  their  heels. 
The  Coyote  was  among  them.  The  Badger  went  up  first,  making  way 
for  the  rest  with  his  paws.  The  Badger  consoled  the  rest  by  saying, 
"I  am  very  near  the  top  of  the  earth."  In  getting  his  feet  muddy 
his  legs  and  feet  have  remained  black  from  that  time.  The  Turkey 
came  up  last,  and  the  foam  of  the  water  touching  its  tail  caused  its 
tail-feathers  to  be  tipped  with  white  from  that  time. 

Finally  they  came  up  through  a  lake,  and  they  knew  they  had 
reached  the  top  of  the  earth. 

The  Badger  looked  out  and  said, "  I  see  a  big  Water  Animal  and  some 
Big  Men  who  are  very  mean."'  Then  they  sent  the  Locust  out  to  see 
what  kind  of  an  earth  this  was.  A  big  White  Bird  came  from  the 
north,  met  the  Locust  and  said,  '*  Things  like  you  are  not  to  be  seen 
here ! "  Then  the  Locust  replied,  "  We  will  see  about  this."  A  Yellow 
Bird  came  from  the  west,  a  Black  Bird  came  from  the  south,  and  a  Blue 
Bird  came  from  the  east,  and  they  all  said,  "  Things  like  you  are  not 
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to  be  seen  here/'  But  the  Locust  said,  "  We  will  see  about  that 
If  you  will  do  as  I  do  you  may  have  this  land  ;  but  if  you  do  not  do 
as  I  do  I  will  beatjou."  The  Locust  had  two  arrows.  He  stuck  one 
of  them  up  through  his  body  and  the  other  one  down  his  mouth. 
Then  he  took  the  two  arrows  and  crossed  them  through  his  heart. 
He  next  threw  the  arrows  at  the  White  Bird  and  said,  "  If  you  do  not 
do  as  I  have  done  I  will  beat  you."  The  White  Bird  took  the  arrows 
and  pretended  to  do  these  things,  but  he  only  ran  the  arrows  through 
his  feathers. 

There  was  so  much  water  that  the  Locust  could  not  bring  his  com- 
panions up  out  of  the  reed.  So  he  took  a  mountain-sheep's  horn  and 
broke  the  land  to  the  north  and  to  the  south  and  to  the  west  and  to  the 
east,  and  the  water  all  ran  off.  The  Locust  then  went  back  and 
brought  hb  companions  out  of  the  hole  which  the  Badger  had  made. 
But  the  water  still  followed  them  up  through  this  hole. 

Then  the  chief  said,  "  Some  one  has  been  playing  a  trick."  He  said 
to  the  Coyote, "  You  are  always  up  to  some  meanness !  What  have  you 
under  your  blanket  ?  "  The  Coyote  opened  his  blanket,  showed  the 
young  whale  to  the  chief,  and  then  dropped  it  down  this  hole.  The 
water  immediately  went  back  down  the  reed  into  the  river.  They  all 
came  out,  but  could  not  walk  because  of  so  much  mud.  Then  the 
diief  prayed  to  the  wind,  and  the  wind  dried  the  mud. 

The  Navajos  were  now  changed  to  people,  but  they  did  not  know 

what  to  plant.    The  Turkey  flew  up,  and  the  first  time  he  dropped  some 

yellow  com  ;  the  second  time  he  dropped  some  red  corn  ;  the  third  time 

he  dropped  blue  com  ;  and  the  fourth  time  he  dropped  all  kinds  of 

com. 

The  Navajos  then  made  ho'-gans  (houses),  and  the  women  and 
children  played  in  them  while  the  men  worked.  Some  of  them  made 
houses  in  the  rocks. 

The  chief  then  said,  "  We  will  see  if  there  will  be  any  deaths  up  in 
this  world.  I  will  throw  a  big  log  into  the  water,  and  if  it  sinks,  we 
will  each  one  have  to  die ;  but  if  the  log  floats,  we  will  never  die." 

Then  the  Coyote  tied  a  string  to  a  rock  and  said,  **  I  will  throw 
this  mto  the  water,  and  if  it  sinks  we  will  each  have  to  die,  but  if  it 
eomes  up  and  floats,  we  will  never  die." 

The  chief  then  said  to  the  Coyote, ''  You  are  always  doing  some  mean 
trick!" 

But  the  Coyote  said,  "  I  cannot  help  it.  If  the  Navajos  never  die, 
we  will  always  be  the  same ;  but  if  the  Navajos  die,  we  will  all  be 
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different.  We  all  have  children,  and  if  none  ever  die,  this  earth  will 
not  hold  us." 

On  the  fourth  morning,  one  of  their  number  died.  They  all  looked 
for  this  one,  but  they  could  not  find  him.  Then  they  looked  down  this 
hole  which  they  came  out  of  a  few  days  before,  and  they  saw  this  man 
down  there  combing  his  hair.    This  man  looked  up  and  said : 

"  I  am  happy  down  here.  In  time,  you  all  will  be  down  here  where 
I  am."   Then  there  was  a  famine,  and  about  half  of  them  died. 

The  Mysterious  Maiden. 

There  was  a  little  girl  found  at  daylight  one  morning.  The  woman 
who  found  her  claimed  that  she  was  the  "  Mysterious  Maiden,"  and  so 
another  woman  took  her  and  raised  her.  This  child  soon  grew  to 
womanhood. 

This  maiden  conceived  from  a  piece  of  petrified  wood  and  bore  a 
Giant.  She  conceived  from  a  feather  and  bore  a  Large  Bird.  Then  she 
conceived  from  a  horn  and  bore  a  Large  Animal  (something  like  a  buf- 
falo), which  ate  the  Navajos.  She  next  conceived  from  a  berry  and 
bore  a  Bear.  She  then  rubbed  herself  against  a  rock.  Behind  this 
rock  was  a  patch  of  berries.  When  the  Navajos  went  to  gather  the 
berries,  the  rocks  would  crash  together  and  kill  them.  The  sides  of 
the  rocks  were  covered  with  blood.  The  maiden  then  conceived  from 
a  reed  and  bore  a  patch  of  reeds.  If  a  Navajo  went  into  these  reeds, 
he  never  was  seen  again.  She  next  conceived  from  a  battle-axe,  and 
bore  an  Old  Hag  who  lived  among  the  rocks.  This  Old  Hag  would  moan 
and  cry  for  some  one  to  come  and  kill  her.  When  a  Navajo  went  to 
kill  her,  she  would  blow  on  the  battle-axe  and  the  axe  would  kill  the 
Navajo.  She  then  conceived  from  a  hair,  and  bore  an  Animal  Whose 
Hair  Grew  Fast  to  the  Rocks.  This  Animal  stood  on  the  brow  of  a  preci- 
pice. Over  in  a  comer  of  his  den  were  some  beautiful  arrows.  This 
Animal  would  tell  the  Navajos  to  come  and  get  those  arrows,  but  when 
they  went  there  he  would  kick  them  over  this  precipice,  and  his  chil- 
dren, who  lived  down  below  him,  would  devour  them.  Next,  this 
maiden  conceived  from  the  sand  and  bore  a  pair  of  Big  Eyes.  At  night, 
those  Eyes  shone  like  a  big  fire,  and  they  would  hollow  for  people  to 
come  over  there.  Then  the  Eyes  would  pierce  their  hearts  and  kill 
them.  She  next  conceived'  from  an  antelope-hoof  and  bore  Twelve 
Antelopes,  who  used  to  destroy  Navajos.  Lastly,  she  conceived  and 
bore  two  sons.  The  oldest  boy  was  conceived  from  the  sun,  and  the 
younger  one  from  the  water.     These  boys  were  going  to  kill  all  of 
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these  animals  which  destroyed  the  Navajos,  but  the  Navajos  were 
nearly  all  killed  before  this  time.  These  boys  grew  up  to  be  very 
huge,  had  bows  and  arrows,  and  they  used  to  run  off.  One  day  these 
boys  asked  their  mother  who  their  father  was.  She  replied .  ''  The 
cactus  and  the  water."  But  the  oldest  boy  said,  "  I  do  not  believe 
this."  Then  the  mother  said,  "  The  sun  is  your  father,  but  he  lives  a 
long  way  off." 


Origin  of  the  Yay'-Bi-Chys.' 

The  father  of  the  Red  Yaybichy  was  the  sun.  The  father  of  the 
White  Yaybichy  was  the  water.  The  Mysterious  Maiden^  conceived 
from  the  sun  and  bore  the  Red  Yaybichy.  She  conceived  from  the 
water  and  bore  the  White  Yaybichy. 

This  Mysterious  Maiden  was  out  picking  up  wood,  and  was  going  to 
put  it  on  her  back,  when  the  sun  came  up  to  her,  dressed  in  turquois, 
beads,  feathers,  and  fine  skins.  He  told  this  maiden  to  be  by  herself 
that  night,  and  he  would  come  to  her. 

The  Mysterious  Maiden  went  home  and  told  her  father  what  the  sun 
had  said.  The  sun  came  and  talked  with  her,  but  she  did  not  know 
it ;  but  she  heard  a  noise  going  out  from  the  hogan  (house)  where  she 
stayed.  She  saw  this  man  (the  sun)  four  days  afterward,  and  told  her 
father  that  this  was  the  same  man  she  saw  while  picking  up  the  wood. 

She  saw  the  sun  abusing  himself  at  daylight,  and  this  made  fleas  and 
mosquitoe. 

In  four  days,  these  two  sons  were  born  to  the  Mysterious  Maiden, 
and  in  four  days  more,  these  sons  went  up  to  visit  their  father. 

The  younger  son  had  a  cedar  bow,  and  the  older  son  had  a  pi£Lon 
bow.    They  started  toward  the  east  to  see  their  father. 

The  Black  Yaybichy  met  them  there  and  told  them  to  go  back.  He 
told  them  that  there  were  oceans  and  caQons  and  deserts  and  cactus  fields 
and  great  fires  and  great  wolves  and  great  snakes  and  great  bears  that 
would  destroy  them,  and  said,  "  Your  father  lives  a  long  way  off.'* 

'For  a  description  of  the  Yaybichy  Dance  of  the  Navajo  Indians  see  pages  485-436 
of  the  Annual  Report  of  the  Bureau  of  Ethnology  for  1883-'84,  by  Dr.  Washington 
Mathews,  U.  5.  A.,  under  the  direction  of  Major  J.  W.  Powell,  director  of  U.  S. 
Geological  Survey. 

The  Yaybichy  medicine-men  are  the  leading  medicine-men  of  the  Navajo  tribe, 
and  play  an  important  part  in  all  their  religious  ceremonies  and  fetichistic  mysteries. 

*The  same  maiden  referred  to  in  the  Legend  of  the  Mysterious  Maiden. 
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These  boys*  (the  Red  and  White  Yaybichys)  went  by  a  large  ocean^ 
and  looked  down  into  the  valley,  and  saw  the  smoke  coming  out  of  the 
ground.  Here  lived  an  old  Woman-spider.  When  the  boys  came 
up  the  Spider  said,  "  Hallo,  grand-children,  where  did  you  come  from  ? 
People  of  your  class  never  come  here !    This  place  is  not  for  you ! " 

"  Our  mother  told  us  to  go  to  see  our  father,  the  sun/*  said  the  boys. 

"But  your  father  lives  a  long  way  off,  and  he  is  not  a  good  man» 
He  will  kill  you  with  sweat-houses  and  red-hot  irons." 

Then  this  old  Woman-spider  gave  them  each  a  white  feather,  and 
told  them  it  would  be  a  Spirit  to  guide  and  defend  them.  Then  she 
said,  "  Stop  here  to-night  with  me." 

The  boys  said,  "  We  can  not  get  through  that  hole  in  the  ground." 

Then  the  old  Woman-spider  blew  into  the  hole  and  it  became  larger. 
She  then  vomited,  and  gave  them  (the  boys)  their  suppers. 

The  sun  was  now  straight  over  their  heads.  The  boys  told  the  old 
Woman-spider  that  they  wanted  to  get  as  far  as  they  could  before  sun* 
down. 

The  old  Woman-spider  was  a  spirit;  so  she  pulled  the  sun  down  with 
a  net  and  then  told  the  boys  that  it  was  now  sundown.  The  boys 
stayed  all  night,  and  they  grew  to  manhood  during  that  night. 

The  Black  Yaybichy  met  them  again,  and  told  them  that  they  would 
reach  their  destination  about  noon  that  day,  and  that  their  father  would 
come  to  them  at  that  place  at  night. 

At  noon  that  day  they  saw  a  big  house  and  started  to  go  in.  Two 
big  bears  met  them  and  snarled,  but  the  boys  said,  "  We  are  going  to 
to  see  our  father."  Then  the  bears  lay  down  and  the  boys  passed  over 
them.  They  next  met  two  large,  vicious  snakes.  The  snakes  rattled 
and  hissed,  but  the  boys  said,  "  We  are  going  to  see  our  father."  Then 
the  snakes  lay  down  and  the  boys  passed  over  them.  They  next  met 
two  big  lightnings  and  thunders.  These  stopped  the  boys,  but  the 
boys  said,  "  We  are  going  to  see  our  father."  Then  the  lightning  lay 
down  and  the  boys  passed  over  it.  They  next  met  a  number  of  little 
snakes  of  various  kinds.  The  boys  said,  "We  are  going  to  see  our 
father."  Then  the  snakes  lay  down  and  the  boys  passed  over  them. 
They  next  met  the  sun's  young  wife.  The  boys  said  to  her,  "  We  are 
going  to  see  our  father."  The  young  wife  replied,  "  What  are  you 
doing  here?  Boys  like  you  and  people  of  your  class  are  not  allowed 
here."  But  the  boys  replied,  "  The  sun  is  our  father."  Then  the  young 
« wife  wrapped  them  up  in  a  white  cloud  that  pointed  toward  the  north. 
She  also  made  a  black  cloud  that  pointed  toward  the  east ;  a  yellow 

*The  boys  referred  to  in  the  Legend  of  the  Myslcrious  Maiden. 
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cloud  that  pointed  toward  the  south,  and  a  red  cloud  that  pointed  to- 
ward the  west.     It  was  now  pretty  near  night  (sundown). 

The  8un  had  two  children  by  this  young  wife,  a  girl  and  a  boy. 

The  boy  spoke  and  said,  '*  I  hear  my  father  coming  home,  for  I  hear 
the  white  gourd  rattle." 

The  girl  spoke  and  said,  "  My  father  is  coming,  for  I  hear  the  blue 
gourd  rattle."  Then  the  boy  said,  "  My  father  is  coming  home,  for  I 
hear  the  ivory  gourd  rattle."  The  girl  spoke  and  said,  "  My  father  is 
coming  dose,  for  I  hear  the  turquois  gourd  rattle." 

At  that  moment  the  father  came,  making  a  fearful  noise  rattling  the 
irons  on  his  body. 

The  suo  demanded  of  his  young  wife  who  those  two  young 
men  were  that  he  saw  come  into  the  house,  but  did  not  see  go  out 
again. 

The  wife  replied,  "  You  think  you  are  pretty  cunning.  You  told 
me  that  you  had  no  wife  but  me.  These  young  men  claim  to  be  your 
sons." 

At  this  the  sun  became  angry  and  rattled  his  gourds,  and  the  earth 
began  to  tremble,  the  lightning  flashed,  the  bears  roared,  and  the 
snakes  rattled  and  hissed.  The  sun  then  demanded  where  the  two 
young  men  were,  but  the  wife  made  no  answer.  He  demanded  this 
again,  but  no  answer.  He  then  demanded  the  fourth  time,  but  still 
the  wife  refused  to  answer.  Then  the  sun  went  to  the  cloud  in  the 
east,  and  knocked  that  down ;  but  no  one  fell  out  of  it.  He  went  to 
the  doud  in  the  west,  and  knocked  that  down  ;  but  no  one  fell  out  of 
it.  He  went  to  the  cloud  in  the  south,  and  knocked  that  down ;  but 
no  one  fell  out  of  it.  He  went  to  the  cloud  in  the  north  and  knocked 
that  down,  and  the  boys  fell  out  of  it  and  stood  before  him. 

All  at  once  four  sharp  irons,  corresponding  to  the  four  clouds, 
pointed  toward  the  boys.  There  was  a  white  iron  from  the  north,  a 
black  iron  from  the  east,  a  yellow  iron  from  the  south,  and  a  red  one 
from  the  west.  The  sun  threw  the  boys  violently  againnt  these  irons, 
the  north  one  first,  then  the  east  one,  then  the  south  one,  and  then  the 
west  one,  but  this  white  feather  which  the  old  Woman-spider  gave  them 
would  let  them  down  easy ;  so  they  remained  unhurt. 

The  sun  became  angry  and  said, "  I  will  find  out  if  you  are  my 
children.  If  you  withstand  my  test  you  are  my  children."  Then  a 
spirit  descended  and  stood  on  each  of  their  ears,  and  told  the  boys  how 
to  answer  the  sun's  questions.  It  said,  "  Tell  him  he  is  your  father." 
Then  the  sun  took  a  huge  turquois  hammer  and  tried  to  mash  the  boys, 
but  the  feathers  made  the  turquois  hammer  come  down  easy.   The  sun 
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then  made  the  boys  smoke  some  poison  in  first,  a  turquois  pipe,  and 
second,  in  an  ivory  pipe.  He  did  this  the  second  time,  and  still  the 
boys  were  unhurt. 

The  sun  said  to  his  servants ''  Make  a  sweat-house  and  put  four 
irons  in  it,  one  of  the  irons  shall  be  white,  one  blue,  one  yellow,  and 
one  black,  and  make  the  house  boiling  hof 

Just  as  the  boys  started  to  go  into  the  sweat-house  a  Gopher  came 
up  through  the  ground  and  told  the  boys  to  crawl  into  his  hole.  The 
hole  was  inside  of  the  sweat-house.* 

The  Gopher  said  "  If  you  stay  in  there  the  sun  will  throw  water  on 
the  irons  and  the  irons  will  break  and  kill  you."  So  the  boys  went 
into  the  Gopher's  hole.  The  Gopher  then  said,  "  If  your  father  asks 
you  if  you  are  warm  you  go  out  of  the  hole  and  say,  yes.  You  can 
thus  fool  him.  He  will  throw  the  water,  but  you  will  be  safe  in  this 
hole.     He  will  then  be  through  with  you." 

The  sun  placed  a  blanket  over  the  mouth  of  the  sweat-house  and 
did  as  the  Gopher  had  said.  When  the  sun  looked  in  he  saw  the  boys 
sitting  there  unhurt.  Then  he  kissed  the  boys  and  told  them  that 
they  were  his  sons,  and  that  they  had  gone  through  with  all  of  the 
forms  that  could  kill  them.  The  sun  then  took  the  boys  home  with 
him  and  made  his  other  son  and  daughter  shake  hands  with  them. 

The  young  wife  was  then  in  a  good  humor,  and  dressed  up  her  step- 
sons. One  of  them  she  painted  red,  with  white  streaks  down  his  back, 
representing  the  lightning ;  the  other  one  she  painted  white. 

The  sun  then  asked  the  boys  what  they  wanted  as  a  gift.  The  Spirits 
on  their  ears  said,  **  do  not  dnswer  him  until  he  asks  you  another 
question."  The  father  took  them  through  a  large  iron  gate  to  the  east 
and  showed  them  fine  horses  of  all  colors.  The  father  said,  "  Boys, 
do  you  want  these?"  The  Spirit  said,  "Tell  him  no."  Then  he 
opened  a  large  iron  gate  to  the  north  and  showed  them  some  fine 
sheep,  and  said,  "Do  you  want  these?"  The  Spirit  said,  "Tell  him 
no."  He  next  opened  a  large  iron  gate  to  the  west  and  showed  them 
some  fine  goats,  and  said,  "  Do  you  want  these  ? "  The  Spirit  said, 
"  Tell  him  no."     He  then  opened  a  large  iron  gate  to  the  south  and 

*The  Navajo  Indians  have  sweat-houses  at  the  present  day.  The  house  is  made  in 
a  hemispherical  form.  Its  first  roof  consists  of  poles,  the  second  one  is  stones,  and 
the  third  one  is  dirt.  A  hole  is  left  in  one  side  for  ingress  and  egress.  The  house 
is  usually  located  in  close  proximity  to  some  stream  or  pond,  and  is  used  for  medical 
purposes.  Rocks  are  heated  and  thrown  into  the  sweat-house  and  water  is  thrown 
on  the  heated  rocks,  causing  steam  to  fill  the  apartment.  The  patient  now  goes  into 
the  sweat-house  and  covers  the  door  with  a  blanket.  After  a  time  he  comes  out  and 
plunges  into  the  adjoining  lake  or  river.  ,  This  process  is  of\en  repeated  in  winter. 
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shoved  them  deer,  buffido,  antelope  and  all  kinds  of  game,  and  said, 
"  Do  you  want  these  ?  "  The  Spirit  said,  "  Tell  him  no."  The  father 
then  brought  the  boys  home,  and  said,  "  My  children,  what  can  I  do 
for  yoo?" 

The  boys  looked  and  saw  four  lightning  arrows  and  a  huge  bow  hang- 
ing oo  the  wall.  The  spirit  said,  "  Tell  him  that  you  want  these ;  that 
some  animals,  a  Huge  Oiant,  Twelve  Antelope,  a  Huge  Bird,  an  Animal 
Whose  Hair  Grew  Fast  to  the  Bock,  are  eating  all  the  Navajos.  Those 
arrows  will  kill  them." 

The  sun  replied,  "  The  Giant^  is  my  son  and  your  brother,  but  if  he 
b  eating  the  Navajos  you  have  my  permission  to  kill  him.  He  has 
no  right  to  live.    I  will  take  you  and  go  to-morrow  morning." 

On  the  following  morning  they  started,  and  came  to  Banraateo 
Moontain'  about  noon.  The  sun  said,  *'  Boys,  where  did  you  start 
from?"  The  Spirit  said,  "Tell  him  that  it  was  from  here;  that  here  is 
where  the  Big  Giant  was."  Then  the  sun  let  the  lightning  down,  and 
the  boys  climbed  down  the  lightning  to  a  big  spring  at  the  foQt  of  the 
mountains. 

The  Giant  drank  the  water  from  the  spring,  and  then  lay  down  on  a 
rock  to  rest.  He  did  this  the  second  time  and  the  third  time  and  the 
fourth  time.  As  he  turned  his  face  toward  the  north  the  boys  saw  him 
lying  on  the  rock.  The  Giant  turned  his  face  toward  the  east,  and 
they  could  see  his  shoulders.  He  turned  his  face  to  the  south,  and 
they  could  see  his  waist  He  turned  his  face  to  the  west,  and  they 
could  see  his  whole  body. 

The  Giant  now  saw  the  boys  and  said,  "  Will  not  they  make  fine 
eating?  "  The  Spirit  said,  *'  Tell  him  that  he  will  make  fine  eating." 
The  giant  then  flew  in  a  rage  and  threw  an  iron  boomerang  at  the 
head  of  the  older  boy.  The  Spirit  said,  "  Stoop  low,  for  he  is  throwing 
at  your  head."  The  Giant  then  threw  one  at  his  middle ;  the  Spirit 
said,  "  Jump  to  the  right  or  he  will  hit  you."  He  next  threw  one 
very  low,  and  the  Spirit  said,  "  Jump  high,  for  he  is  going  to  throw  it 
low." 

The  sun  then  appeared  and  said,  "  He  is  my  son  and  I  will  have  the 
first  chance  at  hinu"  Then  the  sun  struck  him  with  the  lightning. 
The  Giant  fell  to  the  earth  and  grew  weak  because  he  lost  his  blood. 

'The  same  giant  referred  to  in  the  Legend  of  the  Mysterious  Maiden. 

^Sanmateo  Mountain,  or  Mt.  Taylor,  is  about  forty  miles  from  Fort  Wingate,  New 
Mexico.  It  seeras  to  be  the  seat  of  nearly  all  the  gods  and  demons  of  which  the 
Navajo  mythology  is  so  replete.  Dr.  Mathews  refers  to  it  several  times  in  his 
<'  Moantmin  Chant,"  found  in  the  annual  report  of  the  Bureau  of  Ethnology,  1883- 
*84.  J.  W.  Powell,  Director. 
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The  black  rocks  (igneous  rocks)  are  his  blood,  and  the  petrified 
wood  is  his  bones.  The  Spirit  then  said,  **  Do  not  let  his  blood  run 
together,  or  he  will  get  up  again/'    His  blood  ran  down  the  hill. 

The  boys  then  shot  him  with  the  four  arrows  which  their  fsither  had 
given  them,  and  killed  him.  The  younger  boy  picked  up  the  iron 
boomerangs  and  kept  them.  The  younger  boy  was  given  the  turquois 
gourd  from  his  father. 

They  then  saw  these  animals — the  Buffalo,  the  Twelve  Antelope,  the 
Large  Bird,  and  the  Animal  Whose  Hair  Grew  Fast  to  the  Rocks  over 
in  a  little  valley.  They  shook  this  turquois  gourd  at  these  animals 
and  the  animals  all  died. 

The  boys  then  went  to  the  Cafion  de  Shelley*  and  went  into  one  of 
the  cliff-dwellings,  known  as  the  "White  House,"  and  disappeared,  for- 
ever to  remain  as  Yaybichys. 

The  Mission  of  the  Yaybichys. 

A  man  was  once  struck  by  lightning  and  knocked  all  to  pieces. 
The  Yaybichys  came  and  sang  over  him  and  brought  him  to  life  again. 
The  White  Yaybichy  was  the  first  one  who  came.  This  one  went  over 
his  body  from  east  to  west,  from  west  to  east,  from  north  to  south,  and 
from  south  to  north,  and  had  four  songs.  This  one  picked  up  his 
meat. 

The  Black  Yaybichy  did  the  same  as  the  white  one. 

The  Red  Yaybichy  came,  and  when  the  man  came  partly  to  life  he 
came  from  the  east,  and  had  a  gourd  in  his  hand,  and  made  a  noise 
like  lightning.  He  came  from  the  south  and  made  another  queer  noise. 
Then  he  came  from  the  west,  and  then  from  the  north,  and  shook  the 
gourd^^  over  the  dead  man's  head. 

The  gourd  represents  the  noise  of  the  lightning  when  it  strikes  a 
person. 

The  White  Yabichy  took  the  man  home,  after  he  got  alive,  and 
showed  him  all  these  medicine  things,  and  how  he  worshiped  them. 

'Pronounced  de  Sb&y.  It  is  a  beautiful  little  cafion  situated  about  fiAy  miles  from 
Fort  Defiance,  Arizona  Territory.  It  contains  many  cliflf  dwellings,  among  which  is 
the  one  known  as  the  **  White  House/*  (because  of  its  whitened  walls)  which  is  vis- 
ited by  numerous  adventurers  every  summer.  Most  of  the  walls  remain  at  the  pres- 
ent day.  There  are  now  twenty-six  Yaybichys  in  the  Navajo  tribe,  including  the 
sun  and  these  two  boys. 

><*The  turquois  gourd  referred  to  in  the  Origin  of  the  Yaybichys.  The  medicine- 
men of  to-day  seem  to  have  unlimited  faith  in  the  turquois  gourd. 
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This  Yaybichy  took  him  to  Sanmateo  Mountain  and  told  him  these 
things.  He  told  him  that  a  thousand  years  from  this  time  the  people 
would  follow  the  teachings  of  the  Yaybichjs,  that  his  son  and  his  son's 
son  through  a  period  of  a  thousand  years  would  be  able  to  bring  peo- 
ple back  to  life. 

Then  the  Red  Yaybichy  took  this  man  to  Sanmateo  Mountain  and 
shook  the  gourd  over  him  and  told  him  how  to  wave  the  gourd  over 
the  dead  man,  &om  east  to  west  (from  sunrise  to  sunset),  and  from 
north  to  south.  Then  this  man  came  back  into  the  Navajo  tribe  and 
showed  them  how  to  use  the  medicine  things/^  and  he  was  a  great 
medicine-man. 

But  when  this  man  came  back  and  the  Navajos  broke  their  arms 
and  legs,  then  they  used  these  same  medicine  things,  and  they  got  well. 
So  that  made  the  Navajos  have  confidence  in  the  medicine-man  and 
the  medicine  things. 

When  any  one  gets  sick  we  rattle  the  gourd  over  him  and  he  gets 
well 

These  two  Yaybichys,  the  red  one,  called  Ya-na  Ya-zan,  and  the 
white  one  called  To^wazh-zh(is*cbf-nI,  were  made  on  the  top  of  Sanma- 
teo Mountain. 

There  were  some  animals  that  ate  the  Navajos  at  that  time,  viz.,  a 
Bear,  a  Large  Bird,  a  Huge  Giant,  and  a  Fierce  Animal  Whose  Hair 
grew  Fast  to  the  Rocks,  and  which  coaxed  the  people  to  pass  that  way, 
when  he  would  kick  them  down  over  the  rocks  and  then  go  down  and 
eat  them  up. 

There  was  another  fierce  animal  which  chased  the  Navajos,  killed 
them,  and  devoured  them. 

The  Red  Yaybichy  killed  all  these  animals^'  off 

There  was  a  sister  who  had  twelve  brothers.  This  sister  became  a 
bear  and  killed  the  twelve  brothers.  Then  the  White  Yaybichy  killed 
this  sister. 

The  father  of  the  Red  Yaybichy  was  the  sun.  The  father  of  the 
White  Yaybichy  was  the  water. — T.  Stanton  Van  Vleet. 

"The  *'  medicine  things  "  referred  to  are  the  things  which  are  used  by  the  Yay- 
bichy medicine-men  at  the  present  day.  They  consist  of  five  pieces,  each  one  of 
vhich  performs  a  specific  duty  in  restoring  the  health  of  the  patient.  The  medicine- 
men claim  that  these  "medicine  things  "  have  been  handed  down  from  generation  to 
generation  since  the  origin  of  the  Yaybichys. 

^TTicse  are  the  animals  to  which  the  "  Mysterious  Maiden  "  gave  birth.  They 
seem  to  have  a  significant  place  in  Navajo  mythology,  and  find  their  way  into  a  large 
oomber  of  their  legends. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

New  York  Academy  of  Sciences. — At  the  meeting  of  the 
Biological  Section,  Nov.  14,  Prof.  H.  F.  Osbom  was  elected  chairman, 
and  Bashford  Dean  secretary.    The  papers  of  the  evening  were: 

Arthur  Hollick,  On  Additions  to  the  Palseobotanyof  the  Cretaceous 
of  Staten  Island.  These  include  about  forty  species  not  previously 
recorded  from  eastern  North  America,  although  in  part  described  as 
occurring  in  the  cretaceous  of  Greenland  and  in  the  Laramie.  About 
fifteen  new  species  were  recorded,  representing  Populus,  Platanus^ 
Myrica,  Kalmia,  Acer  and  Williamsonia,  The  fossils  were  in  the  main 
taken  from  fire-brick  clay.  H.  F.  Osborn,  Report  Upon  a  Collection 
of  Mammals  from  the  Cretaceous  (Laramie).  The  multituberculates 
Menisco'issua  and  Ptilodua  were  assigned  to  the  Plagiaulacidse,  the  for- 
mer a  probable  ancestor  of  Polymastodon,  The  relations  of  these 
mammals  were  shown  to  be  closer  to  Puerco  than  to  upper  Jurassic 
forms.  Arthur  Willey,  On  the  Significance  of  ihe  Pituitary  Body, 
suggesting  from  studies  on  Ascidians  and  Amphioxus  a  primitive  mon- 
orhinic  condition  in  vertebrates.  The  nasal  sac  of  Petromyzon  is  of 
secondary  nature,  as  shown  by  development  (Dohrn)  and  nerve  sup- 
ply, but  the  nose  in  the  monorhinic  ancestor  of  vertebrates  was  the 
pituitary  body  of  existing  forms,  this  being  represented  in  Ascidia,  as 
shown  by  Julin,  by  the  sub-neural  gland  and  its  duct,  and  in  Amphi- 
oxus by  the  so-called  olfactory  pit.  The  pituitary  body  is  to  the 
lateral  nares  what  the  pineal  body  is  to  lateral  eyes. 

Bashford  Dean  exhibited  an  entire  Ctadodw,  a  unique  specimen 
recently  collected  in  the  Cleveland  shales.  The  tail  is  for  the  first 
time  shown,  and  indicates  historically  the  origin  of  the  ray  parts  of 
this  organ  in  modern  elasmobranchs. 

Nebraska  Academy  of  Sciences. — The  annual  meeting  was 
held  December  26  and  27,  at  Lincoln.  Prof.  Bessey  was  Chairman  and 
Prof.  A.  H.  Van  Vleet,  of  Peru,  Secretary  and  Treasurer.  The  fol- 
lowing papers  were  read : 

Psychology  a  Science,  Dr.  D.  R.  Dungan ;  Evidences  of  two  Pre- 
morainic  Glacial  Movements,  Prof.  G.  D.  Sweezey ;  Evolution  of  the 
Loup  Rivers,  Dr.  L.  E.  Hicks ;  Some  Notes  on  the  FringillidsB  of 
Nebraska,  D.  A.  Haggard ;  The  Myriapoda  of  Nebraska,  F.  C.  Ken- 
yon  ;  The  Canyon  Flora  of  Northwest  Nebraska,  A.  F.  Woods ;  Notes 
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on  the  Flora  of  the  Black  Hills  of  South  Dakota,  P.  A.  Rydberg; 
Notes  on  Nebraska  Phosphates,  H.  E.  Fulmer ;  Some  Notes  on  Min- 
eral Water  from  Odell,  Nebraska,  Rosa  Bouton  ;  Systems  of  Notation 
in  Numbers,  Dr.  H.  E.  Hitchcock ;  The  Flora  of  Long  Pine  Canyon, 
Julius  Conklin ;  The  Flora  of  the  Sand  Hills,  Roscoe  Pound ;  A  New 
Miocene  Rodent,  Prof.  E.  H.  Barbour ;  The  Fishes  of  Nebraska.  M.  E. 
O'Brien ;  Descriptions  of  Some  New  Nebraska  Orthoptera,  L.  Bruner ; 
Catalogue  of  the  Orthoptera  of  Nebraska,  L.  Bruner ;  Notes  on  the 
Composition  of  the  Lincoln  City  Gas  Supply,  Prof.  H.  H.  Nicholson ; 
The  Relationship  of  the  Nebraska  Flora  to  That  of  the  Regions  Fur- 
ther West,  H.  S.  Clason ;  The  Erysipheae  of  Crete,  W.  H.  Skinner ; 
The  Fresh- Water  Alga  of  Kearney  County,  Nebraska,  Dr.  H.  Hape- 
man ;  Some  Mexican  Lichens,  Prof.  T.  A.  Williams. 

Boston  Society  of  Natural  History. — November  16. — The 
following  paper  was  read:  The  Origin  of  Drumlins,  Mr.  Warren 
Upham ;  Profs.  Shaler  and  Davis  also  spoke  on  the  Origin  of  Drum- 
lins. 

December  7. — ^The  following  papers  were  read :  Some  Indian  Quar- 
ries in  Arkansas,  Mr.  Leon  S.  Griswold ;  Notes  on  a  New  Order  of 
Schizomycetes  (Bacteria).    Specimens  were  shown  with  both  papers. 

Samuel  Henshaw,  Secretary. 

The  Biological  Society  of  Washington. — November  19. — 
The  following  communications  were  read  :  On  Certain  Minute  (para- 
sitic?) Bodies  Within  the  Red  Blood  Corpuscles,  Dr.  Theobald  Smith ; 
The  Topographical  Relations  of  the  Excretory  Canals  of  Cestodes, 
Dr.  C.  W.  Stiles;  A  Walchia  from  New  Mexico,  Mr.  David  White ; 
Some  Entomological  Factors  in  the  Problem  of  Country  Fences,  Mr. 
F.  M.  Webster ;  Comparative  Value  of  Plants  in  Determining  Floral 
Zones,  Mr.  F.  V.  Coville. 

December  3. — The  following  communications  were  read:  The 
Cruise  of  the  U.  S.  Fish  Commission  Steamer  Albatross  in  Alaskan 
Waters  in  1892,  Prof.  B.  W.  Evermann ;  Some  New  Grasses,  Dr. 
George  Vasey ;  On  the  Rediscovery  of  Certain  Rare  Plants,  Mr.  J.  N. 
Rose ;  Exhibition  of  a  Complete  Series  of  the  Large  American  Ground 
Squirrels  of  the  Subgenus  Otospermophilus,  Dr.  C.  Hart  Merriam; 
The  Mathematics  of  Forest  Growth,  Dr.  B.  E.  Fernow. 

Frederic  A.  Lucas,  Secretary. 

Anthropological  Society  of  Washington. — November  15. — 
The  following  papers  were  read :    Singular  Copper  Objects  from 
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Ancient  Mounds  in  Ohio,  Mr.  Warren  K.  Moorhead;  Geographic 
Nomenclature  of  the  District  and  Vicinity,  a  Symposium,  Mr.  James 
Mooney,  Prof.  Lester  F.  Ward,  Mr.  W.  H.  Holmes,  Mr.  W.  Hallet 
Phillips,  Mr.  W.  H.  Babcock,  and  Dr.  Frank  Baker. 

Weston  Flint,  Secretary. 


SCIENTIFIC  NEWS. 


Prof.  John  S.  Newberry,  Professor  of  Geology  in  Columbia  Col- 
lege, New  York,  died  at  New  Haven,  December  7.  He  was  born  at  Wind- 
sor, Conn.,  in  1822,  and  was  the  descendant  of  an  old  and  distinguished 
Puritan  family.  He  was  graduated  from  Western  Reserve  CoU^e  in 
1846,  and  from  Cleveland  Medical  College  in  1848.  After  two  years' 
travel  and  study  in  Europe  he  established  himself  as  a  physician  in 
Cleveland.  He  returned  to  his  scientific  studies,  which  had  long  been 
in  abeyance,  in  1855,  when  he  accepted  an  appointment  as  acting ' 
assistant  surgeon  in  the  army,  and  accompanied,  as  surgeon  and  geolo- 
gist, the  expedition  under  Lieutenant  R.  S.  Williamson,  U.  S.  A., 
which  explored  the  territory  lying-  between  San  Francisco  and  the 
Columbia  River.  In  1857-58  he  was  attached,  in  the  same  capacity, 
to  the  expedition  imder  Lieutenant  J.  C.  Ives,  U.  S.  A.,  which  made 
the  first  exploration  of  the  Colorado  River,  one  of  the  most  important 
of  the  western  territory  surveys.  Dr.  Newberry,  in  1859,  participated 
in  the  exploration  of  the  country  bordering  the  upper  Colorado  and 
San  Juan  Rivers.  During  the  war  of  the  rebellion  Dr.  Newberry  was 
a  member  of  the  United  States  Sanitary  Commission,  and  directed  its 
operations  in  the  Valley  of  the  Mississippi.  In  1866  he  was  appointed 
professor  of  geology  in  the  School  of  Mines,  Columbia  College.  In 
1869  he  was  appointed  head  of  the  reorganized  Ohio  Greological  Sur- 
vey, and  under  his  direction  the  work  was  vigorously  pushed  to  com- 
pletion. 

Prof.  Newberry  had  probably  seen  more  of  the  United  States  from 
a  professional  point  of  view  than  any  other  of  our  geologists.  He 
will  be  best  known  from  his  work  on  fossil  plants  and  fossil  fishes. 
He  was  especially  conscientious  in  his  comparisons  of  American  with 
European  forms  of  extinct  life  that  came  under  his  observation.  Per- 
sonally he  was  of  a  rather  impetuous  temperament,  whose  strong 
friendships  were  offset  by  a  spice  of  irascibility  without  malice.  He 
will  be  greatly  missed  from  his  place  in  the  scientific  life  of  America. 
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^ir  Richard  Owen  died  December  18.  He  was  born  at  LaDoaster 
^  Jtily  20, 1804.  He  received  hia  early  education  in  his  native  town, 
p5^  <tt;  the  age  of  20  he  began  a  medical  course  in  the  University  of 

.  ^^l>\irgh.    He  completed  his  studies  in  London  and  Paris  medical 

^^ 

^^  *i«n  30  years  old  he  was  appointed  to  the  chair  of  comparative 
^jp^5^«iiy  at  St  Bartholomew's  Hospital,  and  two  years  lat^  he  suc- 
th^^^  Sir  Charles  Bell  as  Professor  of  Anatomy  and  Physiology  in 
lej^,^^^ll^e  of  Surgeons.  He  held  the  latter  place  for  twenty  years, 
\fi  \^^^^  it  only  to  take  charge  of  the  Department  of  Natural  History 
>^^  British  Museum. 

'^^^^  had  the  Cross  of  the  Legion  of  Honor,  was  a  Chevalier  of  the 

vTX^an  Order  of  Merit,  and  was  one  of  the  eight  foreign  associates 

o{  the  French  Institute.    He  was  created  a  commander  of  the  Bath 

in  1873,  and  subsequently  was  made  K.  C.  B.    Sir  Richard  Owen  was 

the  successor  of  Cuvier  as  the  leader  in  the  progressive  advance  of  the 

science  of  comparative  anatomy.    He  filled  up  many  of  the  gaps 

unavoidably  lefk  by  the  great  Frenchman,  which  he  was  enabled  to  do 

by  the  opening  up  of  many  parts  of  the  world  by  British  commercial 

and  colonial  enterprise.    His  contributions  to  paleontology  are  even 

more  important,  his  researches  having  covered  regions  that  Cuvier 

could  not  in  his  day  reach.    Antarctic  paleontology  was  founded  by 

him,  for  South  America,  South  Africa  and  Australia  yielded  their 

treasures  to  him  first  of  all.    Besides  being  an  accurate  observer  and 

deecriber  he  was  a  good  systematist,  many  of  the  current  terms  of 

zoology  having  originated  with  him.    In  generalizations  of  a  higher 

grade  he  was  not  active ;  the  doctrine  of  evolution  having  arrived 

rather  late  to  get  that  attention  from  him  which  its  earlier  advent 

would  have  secured. 

Owen  was  a  tall  and  stalwart  man  of  spare  habit     He  was  charac- 

tenzed  by  a  mental  and  physical  tenacity,  which  was  exhibited  in  his 

P^chic  structure  in  the  great  difiiculty  he  experienced  in  changing 

•**  opinion  he  had  once  formed.    He  was  fond  of  diplomacy,  and 

^*^^W  dissect  an  adversary  crosswise  of  the  grain  in  the  most  bland  and 

^^ptithetic  manner  imaginable. 

.  ^^f.  J.  T.  Rothrock  has  resigned  from  the  faculty  of  the  XJniver- 
W^  of  Pennsylvania,  and  will  occupy  the  position  of  Secretary  of  the 
'C^  .f%0try  XUommission  of  Pennsylvania. 

What  is  an  Acquired  Character? — A  Correction. — In  the 
pecember  number  of  The  Naturalist,  page  1010,  occurs  about  as 
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unfortunate  an  error  in  proof-reading  as  could  have  been  made.  The 
sentence  ^*  Imrut  confess  my  inability  to  see  why  this  variaiion  is  not 
qiuilitcUive  as  well"  is  put  in  quotation  marks,  as  if  it  were  credited  to 
Weismann.  The  sentence  is  my  own^  and  would  doubtless  be  indig- 
nantly repudiated  by  the  great  apostle  of  Neo-Darwinism,  as  it  is  flatly 
Neo-Lamarckian  in  fact. 

In  explanation  I  will  simply  add  that  I  did  not  read  the  proof. 
The  original  manuscript  in  my  possession  is  correct,  although  I  am 
not  positive  that  the  typewritten  copy  forwarded  to  The  Naturaxust 
is  not  at  fault. — C.  C.  Nutting. 
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RECOKD  OF  NORTH  AMERICAN  ZOOLOGY. 
{Continued  from  Vol  XXVI  p.  798.) 

Oeote,  a.  R. — [Validity  of]  Halisidota  irigona.  Can.  Ent.,  xxiii, 
109, 1891. 

Grote,  a.  R. — Note  on  Graphiphora  Hubn.  Can.  Ent.,  xxiii,  101, 
1891. 

Gbote,  a.  R. — ^The  male  genitalia  and  the  subdivisions  of  Agrotis. 
Can.  Ent.,  xxiii,  147, 1891. 

Grote,  a,  R. — Halisidota  trigona.  Can.  Ent.,  xxiii,  201,  1891. — 
Validity  of. 

Gbote,  A.  R. — On  (Jatocaia  flebilis  and  C.  fratercula.  Can.  Ent. 
xxiii,  281, 1891. 

Grote,  A.  R. — Agrotia  mbgothica.  Can.  Ent.,  xxiii,  202,  1891. — 
Reply  to  Tutt. 

Grote,  A.  R. — ^An  explanation.  Can.  Ent,  xxiv,  17, 1892. — Reply 
to  certain  criticisms  of  J.  B.  Smith,  as  to  arrangement  of  Heterocera. 

Grote,  A.  R, — Remarks  on  Prof.  John  B.  Smith's  revision  of  the 
genus  Agrotis.    Can.  Ent,  xxiii  45, 1891. 

Howard,  L.  O. — The  larger  com  stalk  borer.  Insect  Life,  iv,  95, 
1891. — DiatrcBa  saecharalis. 

Hudson,  G.  H. — A  new  species  of  Cerura.  Can.  Ent.,  xxiii,  197, 
1891. 

HuiiST,  G.  D. — Prof  J.  B.  Smith's  List  of  Lepidoptera.  Can.  Ent., 
xxiv,  74, 1892. 

HuLfiT,  G.  D. — New  species  of  Pyaalidse.  Can.  Ent,  xxiv,  59, 
1892. — 15  sp.,  Ocala  and  Chipeta,  nn.  gg. 

Kellioott,  D.  S. — Notes  on  two  borers  injurious  to  the  Mountain 
Aah. — Podoseiia  ayringas,  Zeuzophora  semifuneralie, 

Kellioott,  D.  S. — Notes  on  the  iEgeridsB  of  Central  Ohio.  Can. 
Ent,  xxiv,  42, 1892. 

Kellioott,  D.  S. — [Tortricid  feeding  on  SUphium  perfoliatum']. 
Can.  Ent,  xxiii,  218, 1891. 

Lintneb,  J.  A. — [An  onion  pest,  Agrotis  ypsUon"],  Can.  Ent, 
xxiii,  220,  1891. 

LiNTKER,  J.  A. — Off  the  eye-spotted  bud-moth  {TmetoceraoceUaria), 
in  Western  New  York.    Can.  Ent,  xxiii,  231, 1891. 
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LiNTNER,  J.  A. — On  some  of  our  Orgyias.  Can.  Ent.,  xxiii,  232 
1891. 

Lyman,  H.  H. — Pamphila  manitoba  (Scud.)  and  its  varieties.  22 
Rep.  Ent.  Socy.  Ontario,  1891,  27.    Can.  Ent.  xxiv,  67, 1892. 

MoFFATT,  J.  A. — A  microscopical  examination  of  an  unexpanded 
living  of  Callosamia  promethea.    22  An.  Bep.  Entom.  Socy.  Canada, 

32. 1891. 

MoFPATT,  J.  A. — Additions  to  the  Canadian  list  of  Microlepidop- 
tera.    Can.  Ent.,  xxiii,  167, 1891. 

MoFFATT,  J.  A. — Melitta  phaeton  [in  Ontario].     Can.  Ent.,  xxiv, 

18. 1892. 

MoFFATT,  J.  H. — Petrophora  silaeiata.  Can.  Ent.,  xxiv,  18,  1892. 
— Distribution  and  varieties. 

Neumogen,  B. — About  Pseudohazis  and  its  variations.  Can.  Ent., 
xxiii,  145, 1891. 

OsBORN,  H.  and  Gossard,.  H.  A. — The  clover-seed  caterpillar 
(GhapholUha  interstinctana  Clem.).  22  Rep.  Ent.  Soc.  Ontario,  74, 
1891.    Insect  Life,  iv,  56, 1891. 

OsBORN,  H. — Asopia  farinalis  as  a  clover  pest.  Can.  Ent.,  xxiii, 
283, 1891. 
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JOINT  FORMATION  AMONG  THE   INVERTEBRATA. 
By  Benjamin  Sharp. 

The  following  observations  were  prompted  by  a  discussion 
on  the  subject  of  joints,  at  a  meeting  of  the  Academy  of 
Natural  Sciences  of  Philadelphia  held  on  November  22nd, 
1892,  when  Prof.  Cope  considered  some  facts  relating  to  his 
theory  of  joint  formation  a3  seen  among  the  vertebrata. 

As  his  theory  has  been  known  for  some  time,  and  an 
extended  consideration  of  it  has  recently  been  published*  I 
merely  quote  as  a  thesis,  a  sentence  published  in  1878*; 
"  change  of  structure  is  seen  to  take  place  in  accordance  with 
the  mechanical  eflFect  of  three  forms  of  motion,  viz,  hyfricHon, 
pressure  and  strain, " 
It  occurred  to  me  that  if  his  theory  had  a  general  application, 
gome  additional  proofs  could  be  shown  to  exist  among  the 
invertebrates,  where  we  have  the  action  of  muscular  force 
upon  hard  and  resisting  parts  of  the  skeleton.  Those  which 
present  the  best  study  for  this  purpose,  appear  to  be  the 
crustaceans,  where  we  find  an  immense  variety  of  articulations 
in  the  body  and  in  the  limbs;  highly  complicated  locked 
joints,  others  allowing  motion  in  but  one  plane,  as  well  as 

The  Mechanical  Causes  of  the  development  of  the  Hard  Parts  of  the 
Mammalia,  by  E.  D.  Ck)pe.    Jour,  of  Morph.  Vol.  Ill,  1889,  p.  137-290. 

The  relation  of  animal  motion  to  animal  evolution,  by  E.  D.  Cope,  Amer- 
ican Naturalist,  Vol.  XII.  1878,  p.  44. 
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loose  joints,  where  the  hard  parts  scarcely  come  in  contact  with 
one  another,  and  cases  of  degeneration  of  the  hard  parts,  lead- 
ing to  total  disappearance  of  a  previously  existing  joint. 

In  the  annelides,  from  which,  there  is  no  doubt,  the  arthro- 
pod branch  sprang,  we  find  no  deposit  of  inorganic  salts  in 
the  epidermis.  (I  do  not  regard  the  hard,  calcareous,  and 
other  secretions  of  tubicolous  annelides  as  entering  into  this 
question,  as  they  are  merely  protective  coverings,  not  acted 
upon  by  the  muscles  of  the  body,  nor  is  there  even  any  mus- 
cular connection  with  it.)  The  outer  layer  of  the  body  is 
generally  of  a  horn-like  character,  adhering  closely  to  the 
secretive  cells  of  the  epidermis,  very  flexible  and  thrown  into 
folds  by  the  vermicular  motion  of  its  possessor.  In  the 
leeches,  the  body  consists  of  a  flexible  cylinder,  made  up  of 
two  sets  of  muscles,  an  outer  longitudinal  cylinder  and  an 
inner  cylinder  of  circular  fibers,  the  contraction  of  which, 
causes  the  animal  to  increase  in  length,  while  shortening  is 
effected  by  the  contraction  of  the  longitudinal  layer.  The 
external  surface  of  the  medicinal  leech,  for  example  (see  fig.  1) 

is  thrown  into  a  regular  series  of 
very  fine  folds,  extending  across  the 
longitudinal  axis  of  the  body. 
These  folds  do  not  correspond  in 
numbers,  to  the  somites  of  the  body, 
which  are  not  indicated  externally, 
five,  six  or  more  of  them  belonging 
to  one  somite.  When  the  animal 
shortens  its  length,  these  folds  are 
deepened  and  the  segments  thrown 
closely  together;  when  extension 
takes  place,  the  folds  are  flattened, 
spread  open,  although  not  wholly 
disappearing,  as  they  are  a  fixed 
quantity  so  to  speak.  I  believe 
these  folds  are  due  to  mechani- 
cal action  :  by  the  disposition  of  the 
different  fibers  of  the  longitudinal 
series,  in  being  inserted  in  a  series  of  planes  bounded  by  the 


Diagrammatic  represeotatioo  of 
tlie  segments  of  the  leech  show- 
ing the  folds,  valleys  and  mus- 
cular fibers. 
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valleys  between  the  folds,  this  being  aided  by  some  of  the  cir- 
cular fibers  which  pass  through  the  longitudinal  sheath,  and 
find  their  attachment  to  the  bases  of  the  valleys. 

Starting  from  this  point,  and  supposing  the  regularity 
of  the  folds  to  have  become  established  from  pre-existing 
irregular  folds  by  the  regularity  and  stress  of  muscular  action, 
we  can  conceive  that  when  deposits  of  calcareous  matter  took 
place,  rings  similarly  formed  by  a  folding  of  a  soft  skin 
would  receive  that  deposit  at  the  most  prominent  portion  of 
this  fold,  the  convex  face  and  not  in  the  protected  valleys,  as 
there  would  be  more  friction  or  pressure  from  external 
causes,  and  no  deposits  would  take  place  in  the  valleys  them- 
selves because  they  would  not  be  subject  to  external  friction, 
andltheir  continual  flexion  would  prevent  any  such  deposits. 
Should  such  a  deposit  take  place  in  the  valleys,  there  would  be 
a  |stiflfening  of  the  whole  surface  which  would  defeat  motion. 
In  fact,  in  the  leech,  the  cuticle  is  already  much  thicker  on 
the  crests  of  the  folds  than  in  the  valleys. 

In  the  more  primitive  Crustacea,  we  find  the  animal  made  up 
of  Jrings*extending  over  the  whole  length  of  the  body,  similar 
to;the  rings  of  the  leech,  save  (fig.  2)  that  there  is  but  one  ring 

to  one  somite,  and  instead  of  a  per- 
pendicular valley  between  the  folds, 
this  valley  has  an  inward  and  a 
forward  direction,  allowing  the  ante- 
rior edge  of  a  caudad  ring  to  fit  into 
the  posterior  edge  of  a  cephalad 
ring. 

In  the  higher  Crustacea,  several  of 
the  anterior  rings  have  coalesced, 
and  form  a  solid  shield  which  is 
known  as  the  carapace.  This  has 
no  doubt  arisen  by  the  lessening  of 
the  action  between  the  anterior  rings 
when  the  posterior  portion  of  the  body 
became  the  more  active  propelling 
organ.  As  the  action  ceased  forward 
the  valleys  came  to  rest,  and  became 
exposed  to  friction  and  pressure,  and 


DiagraiDinatic  representation  of 
the  rings  of  a  primitive  cmstacea 
showing  the  action  of  the  mos- 
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consequently  a  deposit  of  calcareous  matter  took  place  produc- 
ing the  stiffening  above  hinted  at. 

The  formation  of  jointed  appendages  from  parapodic  pad- 
dles of  the  annelides  can  be  followed  out  in  the  same  manner, 
since  the  manner  of  mutual  relation  of  the  segments  is  the 
same  as  in  the  case  of  the  body  segments. 

It  has  been  stated  that  in  the  leech  the  folds  do  not  corre- 
spond in  number  to  the  somites  of  the  body,  while  they  do  in 
the  Crustacea.  All  annelides  do  not  move  by  means  of  a  mus- 
cular system  built  upon  the  plan  found  in  the  leech.  In 
many  the  circular  layer  has  to  a  large  extent  disappeared, 
for  the  longitudino-circular  plan  is  undoubtedly  ante-anneli- 
dan.  The  movement  of  the  free  medusoid  forms,  and  of  the 
Ctenophora,  is  the  result  of  a  modified  arrangement  of  this 
plan. 

With  the  disappearance  of  the  circular  layer,  we  find  a 
peculiar  modification  of  the  longitudinal  layer.  This  layer 
becomes  broken  up  and  the  fibers  act  in  moving  the  setae, 
which  answer  to  limbs.  In  a  segment  of  a  setiferous 
annelid,  we  may  observe  that  the  longitudinal  muscles  of  the 
somite  in  section  at  the  position  of  the  seta  are  arranged  like 
the  letter  "  V, "  in  the  fork  of  which  the  seta  lies,  the  fibers  to 
the  left  (anterior)  pull  the  seta  externally  backward,  those  on 
the  right  (posterior)  pull  the  seta  forward.  The  introduction 
of  the  setce,  the  origin  of  which  I  do  not  here  attempt  to 
explain  has  no  doubt  been,  together  with  the  establishment  of 
external  segmentation,  a  strong  factor  in  causing  the  breaking 
up  of  the  muscular  tube  into  sections  (myotomes),  which  by 
use  and  consequent  increase  have  extended  each  arm  of  the 
"  V ''  into  the  segment  on  each  side,  while  the  insertion  of  the 
end  of  the  seta  has  caused  a  break  in  the  muscle  by  the  for- 
mation of  an  apon uresis.  This  gives  us  the  peculiar  disposition 
of  a  myotome  to  extend  arcoss  the  union  of  two  somites. 

If  we  examine  the  segments  of  the  so-called  abdomen  of  the 
macrurous  Crustacea,  as  the  lobster,  we  will  find  that  the 
anterior  face  of  one  abdominal  ring  is  pulled  into  the  posterior 
orifice  of  the  ring  lying  anterior  to  it,  forming  a  kind  of  tub- 
ular ball  and  socket  joint,  but  with  a  flexible  part  of  the 
integument  with  no  calcareous  deposit,  folded  upon  itself, 
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and  acting  physiologically  as  a  tubular  ligamentum  teres.    On 
examining  the  different  joints,  we  will  find  that  commencing 
at  a  fixed  point,  as  at  the  base  of  the  thorax,  the  movable 
ring  of  the  first  abdominal  somite  is  pulled  into  the  fixed  part. 
Then  the  first  abdominftl  somite  becomes  the  fixed  poinf  for 
the  movable  ring  posterior  to  it,  and  so  on,  so  that  we  find 
thatthe  rings  proceed  away  from  the  thorax,  each  is  pulled 
into  the  opening  of  the  one  in  advance.    This  is  true  of  all 
.  those  forms  where  the  abdomen  is  well  formed,  strong  and  an 
active  organ  in  the  economy  of  the  animal ;  when  this  organ, 
the  abdomen,  ceases  to  be  an  active  organ  of  motion  as  in  the 
borrowing  forms,  as  CalHanassa,  Gelda,  some  of  the  Squillidse, 
etc.,  or  where  it  is  folded   upon  the  sternum  of  the  thoracic 
region,  the  muscles  becoming  weaker  through   disuse,  the 
rings  are  not  subject  to  the  powerful  muscular  strain,  and  they 
as  a  rule  overlap  but  little  if  at  all,  but  lie  so  that  the  edge  of 
one  ring  rests  upon   the  edge  of  another.    In  those  forms 
where  degeneration  of  the  abdomen  has  proceeded  so  far  as 
not  to  have  even  the  usual  deposit  of  calcareous  matter,  as  in 
the  hermit  crabs,  there  are  simply  indications  of  rings  on  the 
abdomen,  and  this  organ  is  but  little  more  than  a  fleshy  sac 
containing  some  of  the  viscera,  and  supplied  with  a  few  mus- 
cles which  act  together,  with  the  form  of  the  organ,  to  keep 
the  abdomen  curled  so  that  it  may  hold  as  q.  hook,  the  animal 
within  the  molluscan  shell  which  it  habitually  occupies. 

In  forms  as  highly  developed  as  the  cray-fish  and  the  lob- 
ster where  the  calcareous  deposits  are  great,  there  have  crept 
in  many  modifications.  One  of  the  main  features  in  the 
articulations  of  the  rings  of  the  abdomen  is  the  "  lock  "  or 
hinge  which  allows  no  lateral  movement  in  the  tail  whatever; 
the  lateral  movement  is  also  prevented  by  the  overlap  of  the 
pleura.  This  lock  consists  of  a  rounded  prominence  on  each 
of  the  rings  projecting /on(;ard  from  a  posterior  segment  into  a 
socket  in  the  anterior  one.  The  movement  in  any  two  seg- 
ments so  formed  takes  place  in  the  plane,  the  axis  of  which 
passes  through  these  two  points  so  that  the  arc  described  by 
the  movement  is  only  in  a  vertical  plane.  The  terga  of  the 
segment  is  much  arched  in  the  lobster,  and  the  upward 
motion  is  limited  after  a  certain  point  is  reached  by  the  dome 
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of  the  segment  itself.  In  some  of  the  Scyllaridse,  there  is  a 
transverse  groove  on  the  terga  of  the  somites  merely  indicated 
in  the  lobster,  into  which  the  posterior  face  of  the  terga  ahead 
of  it  fits  when  the  abdomen  is  fully  extended,  and  which  pre- 
vents any  further  upward  movement.  It  will  be  noticed 
further,  in  those  forms  that  the  sternum  of  each  abdominal 
segment  is  very  narrow,  and  that  they  are  connected  by  a 
broad  unca4cified  membranous  area  which  allows  plenty  of 
room  for  flexion  downward. 

The  first  abdominal  segment  is  narrow,  and  in  the  vast 
majority  of  cases  it  is  considerably  narrower  than  the  one 
which  follows  it  so  that  it  may  b^  covered  by  the  posterior 
edge  of  the  carapace  and  the  anterior  edge  of  the  second 
abdominal  ring.  In  the  Homaridea  and  Loiicata  there  is  an 
interesting  provision  to  prevent  the  strain  of  the  powerful 
abdominal  muscles  from  drawing  the  smaller  segment  too  far 
into  the  thorax.  On  each  of  the  lateral  faces  of  the  ring  there 
is  a  broad  tooth  or  calcified  lobe,  which  overlaps  the  posterior 
edge  of  the  carapace  allowing  the  latter  to  play  between  it 
and  the  surface  of  the  ring. 

When  the  limbs  are  examined,  the  same  rule  will  be  found 
to  hold  good  viz.:  that  the  movable  part  is  pulled  into  the 
fixed  part.  A  modification  of  this  is  well  illustrated  in  the 
evolution  of  the  large  chelae.  In  some  forms,  take  for  example 
IbacuSj  the  first  pair,  and  in  fact  all  of  the  thoracic  limbs  end 
in  a  sharp  pointed  segment,  there  being  not  the  slightest  sug- 
gestion of  a  chela.     In  Cravgon,  (fig.  3)  on  the  other  hand, 

the  ternimal  segment  is  pulled 
against  the  broad  face  of  the 
penultimate  one  thus  making-  a 
shift  for  a  chela.  In  the  Stom- 
atopoda  this  step  has  been  devel- 
oped, for  the  last  segment  can  be 
drawn  against  the  whole  length 
of  the  penultimate  one  (which  is 
sometimes  grooved  to  protect  the 
points  of  the  spines  of  the  latter,) 
and  forms  with  it  a  very  effective 
grasping  organ.  The  continual 
use  of  the  terminal  segment,  the 
V  ''^^an^.'/o/a/o'-mofCrangon.    increase  of  the  muscular  power 

fi.  **  hand  "  of  a  form  of  A>tacus.  ^ 
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will  tend  to  draw  this  terminal  segment  backward  (into)  on 
the  penultimate  which  enlarges  with  the  increase  of  bulk  of 
muscle,  so  that  a  well  developed  chelae,  as  in  the  lobster,  is 
found  where  the  ultimate  segment  is  pulled  backward  to 
about  the  middle  of  the  penultimate  segment. 

A  true  ball  and  socket  joint  rarely  if  ever  obtains  in  the 
Crustacea,  and  for  very  obvious  reasons.  The  nature  of  the 
impassive  connection  of  the  joints  would  not  allow  of  the 
motion  and  the  active  element,  the  muscle  acts  upon  the 
indde  of  the  joint  or  through  its  center,  thus  making  it  almost 
impossible  for  muscles  to  act  so  as  to  give  the  free  movement 
of  a  ball  and  socket  joint.  The  same  end  is  obtained  by  a 
series  of  ginglymoid  joints  working  in  different  planes  so  that 
in  a  series  of  three  or  four  joints  the  end  of  the  limb,  for 
example,  can  be  made  to  describe  a  circle,  and  I  am  inclined 
to  believe  that  in  order  to  obtain  this  free  motion,  the  first  two 
or  three  joints  of  crustacean  limbs  are  as  a  rule  very  short 
and  work  in  difiFerent  planes. 

Several  objections  may  be  easily  found  to  the  statement 
that  posterior  segments  are  always  drawn  into  the  anterior 
ones.     Take   for  example,  the  shrimps,  where  the  second 
abdominal  ring  overlaps  the  first  so  that  the  ring  ahead  of  it 
BS  well  as  the  others  behind  it  is  drawn  within  its  anterior 
opening.    I  am  inclined  to  regard  this  exception  as  more  or 
less  proving  the  rule,  and  to  consider  the  second  segment  the 
fixed  point  into  which  the  other  two  rings  are  drawn.     We 
see  a  foreshadowing  of  this  plan  in  the  lobster  group,  where, 
as  in  AstacuSj  to  use  the  words  of  Huxley,  "  the  plurse  of  the 
second  somite  are  much  larger  than  any  of  the  others,  and 
their  front  edges  overlap  the  small  pleurse  of  the  first  abdom- 
inal somite,  and  when  the  abdomen  is  much  flexed   these 
plurae  even  ride  over  the  posterior  edges  of  the  branchioste- 
gites.  '^ 

An  exception  much  more  difficult  to  explain  is  that  found 
in  some  of  the  anomurous  forms  as  Galathea,  where  the  fourth, 
fifth,  sixth  and  seventh  segments  follow  the  rule,  and  the  first 

•The  Crayfish,  an  introduction  to  the  study  of  zoology,  by  T.  H.  Huxley, 
New  York  and  London,  1880,  p.  98  and  99. 
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in  regard  to  its  anterior  face,  but  the  second  overlaps  the 
first,  the  third,  the  second,  and  the  fourth.  In  other  words, 
the  fourth  has  pulled  both  ways  as  the  second  has  in  the 
shrimps,  but  in  the  latter  the  second  segment  is  obviously  the 
largest  of  the  series,  while  the  abdominal  segments  of  Cfalatkea 
are  all  of  about  the  same  size  and  strength. 

We  may,  however,  provisionally  accept  as  a  natural  conse- 
quence and  general  rule,  that  the  motion  of  a  movable  part 
naturally  hollows  out  for  itself  a  cavity  in  which  to  move 
within  the  solid  and  fixed  basis.  This  may  be  further  illus- 
trated in  the  hard  parts  of  the  vertebrata. 

It  is  a  well  known  fact  that  even  when  the  muscles  are  said 
to  be  at  rest,  there  is  more  or  less  of  a  strain,  or  pull  exerted. 
When  the  human  hand  hangs  loosely  down,  it  rests  half  way 
between  extreme  flexion  and  extreme  extension ;  the  same  may 
be  said  of  the  fingers,  although  in  some  persons,  as  in  sailors, 
where  the  flexor  muscles  are  very  strong  the  fingers  hang  as  so 
many  "  hooks, "  owing  to  the  pull  of  the  more  powerful  flexor 
muscles.  This  is  well  shown  in  cases  of  the  paralysis  of  one  set  of 
muscles ;  the  parts  are  drawn  to  the  side  of  the  healthy  muscles 
even  when  no  voluntary  action  is  exerted  by  the  normal  mus- 
cles. This  is  too  well  known  to  medical  men  to  require 
further  comment,  and  is  especially  illustrated  in  cases  of  facial 
paralysis  where  the  face  is  drawn  strongly  to  one  side  by  the 
normal  muscles. 

Taking  the  action  of  the  normal  muscles  when  at  so-called 
rest,  it  is  not  surprising  to  find  that  in  the  joints  the  lighter 
or  more  mobile  part,  being  continually  pulled  against  the 
fixed  part  and  moved  upon  it,  that  a  cavity  should  be 
formed  in  the  fixed  parts  by  the  continual  action  and  pres- 
sure of  the  mobile  part  Take  for  example,  the  humerus  in 
man,  the  head  is  hemispherical  and  fits  into  a  concave  portion 
of  the  scapula,  a  true  ball  and  socket  joint,  and  it  is  formed,  if 
there  be  any  truth  in  the  idea,  by  the  humerus  being  pulled 
into  the  scapula  by  the  powerful  muscles  of  the  shoulder. 
And  as  this  is  probably  the  first  joint  which  was  formed  in  the 
evolution  of  the  limb  which  then  acted  as  a  fin,  the  rotatory 
motion  aided  and  finally  established  the  ball  and  socket  form 
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of  joint.    Other  cases  might  be  mentioned  as  that  of  the  lower 
jaw  and  the  tarso-tibial  joint. 

In  the  above  remarks,  I  have  simply  made  an  attempt  to 
apply  the  theory  of  mechanical  genesis  to  a  much  neglected 
group  of  the  invertebrata,  and  if  I,  in  this,  have  only  been  able 
to  direct  attention  to  the  field  of  carcinology,  I  will  feel  that 
this  short  paper  will  have  served  its  purpose. 
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THE  GASES  IN  LIVING  PLANTS. 

{Continued  from  Vol.  XXVII,  page  7.) 

By  J.  C.  Arthur. 

Kinds  of  Gases  and  Relative  Amounts. 

It  is  now  our  duty  to  give  a  brief  statement  of  the  kinds, 
the  source  and  the  movements  of  gases  in  plants. 

Plants  are  permeated  by  the  same  gases  that  make  up  the 
atmosphere  surrounding  them :  oxygen,  carbon  dioxide  and 
nitrogen.  Nitrogen  in  the  form  of  a  gas  is  neither  used  nor 
generated  by  any  part  of  plants,  unless  we  except  the  tuber- 
cles of  certain  roots,  and  so  it  occurs  in  about  the  same  per- 
centage inside  the  plant  as  outside  of  it.  On  the  other  hand, 
both  oxygen  and  carbon  dioxide  enter  into  combination  with, 
and  are  liberated  from,  the  plant  tissues  in  varying  amounts 
at  different  times.  The  percentage  of  these  two  gases  in  the 
cavities  of  the  plant  vary  through  a  considerable  range.  In  a 
series  of  determinations  made  by  Lawes,  Gilbert  and  Pugh,  in 
England,  the  oxygen  ranged  from  3  to  10  per  cent.,  and  the 
carbon  dioxide  from  14  to  21  per  cent  in  plants  which  had 
been  for  some  time  in  the  dark,  while  plants  which  had  been 
standing  in  sunlight  reversed  these  figures,  and  gave  24  to  27 
per  cent,  of  oxygen  and  3  to  6  per  cent,  of  carbon  dioxide. 
The  two  gases,  therefore,  bear  a  somewhat  reciprocal  relation, 
their  sum  usually  being  about  25  to  30  per  cent,  of  the  total 
gas  in  the  plant. 

Variation  in  Amount  due  to  Assimilation. 

The  variations  in  the  relative  amount  of  oxygen  and  carbon 
dioxide  are  due  to  two  independent  processes  incident  to  the 
life  of  plants.  One  of  these  processes  is  assimilation,  by  which 
all  green  cells  of  plants  in  the  presence  of  sunlight,  or  its 
equivalent,  such  as  a  strong  electric  light,  absorb  carbon  diox- 
ide and  liberate  oxygen.    This  process  goes  on  with  great 
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rapidity  in  healthy  cells,  but  is  entirely  checked  upon  the 
withdrawal  of  light,  or  when  it  reaches  a  certain  low  intensity. 
Of  course  it  never  takes  place  in  roots,  flowers,  the  central 
portion  of  large  stems,  or  other  parts  which  are  not  green,  nor 
in  any  fiingi  or  other  plants  not  possessed  of  green  coloring 
matter. 

Variation  in  Amount  due  to  Respiration. 

The  other  great  cause  of  disturbance  in  the  relation  of  oxy- 
gen and  carbon  dioxide  in  the  plant,  is  the  process  of  respira- 
tion. 

Respiration  in  plants  is  essentially  the  same  as  in  animals, 
and  consists  in  the  fixation  of  oxygen  and  the  liberation  of 
carbon  dioxide.  It  takes  place  in  every  living  cell,  whatever 
the  kind  of  plant,  whatever  the  part  of  the  plant,  and  what- 
ever the  conditions  of  active  existence.  The  rate  of  respira- 
tion varies  with  the  temperature,  the  age  of  the  cell,  and  the 
nature  of  the  chemical  transformations.  In  normal  respira- 
tion the  amount  of  oxygen  absorbed  is  approximately  the 
same  as  the  amount  of  carbon  dioxide  evolved.  There  are, 
however,  certain  modified  forms  of  respiration  in  which  this 
does  not  hold  true. 

If  living  plants  be  placed  in  a  vacuum,  or  in  an  atmosphere 
deprived  of  oxygen,  it  is  found  that  they  can  still  carry  on 
life  processes  for  some  time,  accompanied  with  an  evolution 
of  carbon  dioxide.  The  oxygen  necessary  for  this  process  is 
obtained  from  the  breaking  up  of  compounds  in  the  cells,  and 
it  is  therefore  called  intramolecular  breathing. 

The  germination  of  seeds,  which  contain  a  large  amount  of 
oil,  is  somewhat  the  opposite  of  this  last  process.  In  order 
to  convert  the  fat  into  a  more  directly  servicable  food  material 
for  the  plant,  a  large  amount  of  oxygen  enters  into  the  new 
combination,  for  which  there  is  no  equivalent  amount  of  gas 
liberated.  It  consequently  comes  about  that  oily  seeds  in  ger- 
minating absorb  a  far  larger  amount  of  oxygen  than  they 
liberate  of  carbon  dioxide.  This  is  known  as  vincular 
breathing. 
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Another  variation  from  normal  respiration  is  known  as 
insolar  breathing,  and  which,  with  still  some  other  modifica- 
tions, I  need  not  stop  to  explain.  To  this  brief  statement  of 
plant  respiration  must  be  added  that  much  yet  remains  to  be 
discovered  regarding  the  details  of  the  processes. 

Assiniilation  and  respiration  are  the  two  great  causes  which 
disturb  the  relative  volume  of  the  two  variable  gases  in  plants. 

Movement  op  the  Same  two  Gases. 

We  shall  now  turn  to  the  movement  of  the  same  two  gases^ 
oxygen  and  carbon  dioxide.  There  has  never  been  a  disposi- 
tion, as  in  the  case  of  many  other  plant  phenomena,  to  explain 
the  movement  of  gases  upon  any  other  than  purely  physical 
principles.  We  have  therefore  to  do  simply  with  the  question 
of  the  aids  and  hindrances  to  the  establishment  of  an  equilib- 
rium between  the  gases  inside  and  outside  the  plant,  irrespect- 
ive of  whether  the  cells  are  alive  or  dead. 

Outer  and  Inner  Pressure  of  Gases. 

It  has  already  been  stated  that  the  relative  amounts  of 
oxygen  and  carbon  dioxide  inside  the  plant  are  usually  very 
different,  and  that  within  a  few  hours  the  relation  of  the  two 
may  be  completely  reversed.  To  this  may  be  added  that  the 
pressure  of  the  gases  inside  the  plant  is  sometimes  more,  some- 
times less  than  that  of  the  atmosphere  outside  the  plant, 
almost  never  the  same.  Hales  observed  lin  his  early  work 
that  a  mercury  guage  connected  with  the  inside  of  the  trunk 
of  a  tree  showed  an  internal  pressure  when  the  hot  rays  of  the 
sun  warmed  the  trunk.  This  was  largely  due,  undoubtedly,  to 
the  expansion  of  the  gases  in  the  trunk,  by  the  heat.  Such  an 
excess  of  pressure  in  water  plants  is  verjr  common,  although 
due  to  other  causes.  It  may  readily  be  shown  by  breaking 
stems  under  water,  when  bubbles  of  gas  will  be  liberated,  as 
undoubtedly  many  have  noticed  in  gathering  water  lilies,  or 
other  water  plants. 

On  the  other  hand,  the  pressure  of  the  gas  inside  the  plant 
may  be  less  than  on  the  outside.    This  has  long  been  recog- 
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nized,  but  was  best  demonstrated  by  von  Hohnel  in  1879,  to 
whom  it  occurred  to  cut  off  stems  under  mercury.  In  doing  so 
the  mercury  rose  to  a  considerable  height  in  the  vessels  of  the 
stem,  and  as  mercury  is  without  capillarity,  this  can  only  be 
ascribed  to  the  greater  pressure  of  the  outside  air,  or  in  other 
words,  to  a  partial  vacuum  in  the  plant. 

An  observation  was  made  by  Hales,  whom  I  have  mentioned 
so  often,  which  we  may  use  to  illustrate  how  such  a  negative 
pressure,  as  it  has  been  called,  can  be  brought  about.  He  cut 
ofiF  a  branch,  fastened  an  empty  tube  to  the  cut  end,  and 
plunged  the  other  end  of  the  tube  into  a  liquid.  He  found  that 
as  evaporation  of  moisture  from  the  leaves  took  place,  the 
liquid  was  drawn  up  into  the  empty  tube.  This  phenomenon 
can  now  be  explained  more  satisfactorily  than  could  be  done 
at  that  early  day.  By  evaporation  the  liquid  water  inside  the 
plant  escapes  in  the  form  of  vapor,  and  the  space  it  occupied  is 
filled  by  the  gases,  thus  rarifying  them.  This  rarifaction 
may  go  on  in  uninjured  plants  until  the  internal  pressure  is 
greatly  reduced.  But  in  the  experiment,  the  pressure  is  equal- 
ized by  the  rise  of  the  liquid  in  the  tube.  A  later  modifica- 
tion of  Hales'  experiment  is  to  use  a  forked  branch,  place  the 
cut  end  in  water  to  give  a  continuous  supply  of  moisture  for 
transpiration,  and  attach  the  empty  tube  to  one  of  the  side 
forks  of  the  stem,  cut  away  for  that  purpose. 

Permeability  op  Tissues. 

It  is  self-evident  that  such  condensation  and  rarifaction  of 
the  gases  in  the  plant  could  not  take  place  if  the  cell  walls 
were  readily  permeable  to  gases.  Thus  it  comes  about  that 
one  of  the  most  imj)ortant  topics  in  connection  with  the  move- 
ment of  gases  in  the  plant,  is  the  permeability  of  tissue  walls 
of  various  kinds,  and  especially  those  constituting  the  surface 
covering  of  plants. 

I  shall  not  attempt  to  conduct  you  through  the  tangle  of 
opposition  and  fact,  errors  in  experiments,  correct  and  incor- 
rect conclusions,  and  the  general  confusion  which  has  come 
from  the  labors  of  physicists,  chemists  and  botanists  for  the 
last  twenty-five  years,  during  which  the  subject  has  received 
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particular  attention.  The  results  of  the  later  work  have  been 
to  cast  grave  doubts  upon  the  correctness,  or  at  least  the  inter- 
pretation of  some  of  the  experiments  most  relied  upon  hereto- 
fore. Nevertheless  many  points  still  lie  open  for  verification, 
and  untouched  parts  of  the  subject  await  investigation. 

Movement  Through  Surface  Openings. 

In  the  earlier  days  it  was  found  that  the  leaves  and  young 
stems  of  plants  have  their  epidermis  more  or  less  well  suppHed 
with  minute  openings,  called  stomata,  or  breathing  pores, 
which  communicate  with  small  air  cavities  inside,  which  in 
turn  branch  out  among  the  cells  into  a  net  work  of  minute 
passages  rarifying  throughout  the  plant.  This  intricate  net 
work  pf  intercellular  passages  aflFords  an  air  communication 
throughout  the  whole  plant,  and  connects  directly  with  the 
outside  atmosphere  through  the  stomata.  Subsequent  to  the 
discovery  of  stomata,  it  was  ascertained,  that  in  stems  more 
than  one  year  old,  the  stomata  are  replaced  by  another  kind  of 
opening,  known  as  lenticels,  which  in  some  form  are  doubtless 
to  be  found  in  the  bark  of  shrubs  and  trees  of  whatever  age. 

Gases  stream  into  and  out  of  the  plant  through  the  stomata 
and  simpler  lenticels,  according  to  the  law  governing  the 
movement  of  gases  through  minute  openings  in  thin  plates. 
The  rate  of  movement  is  accordingly  proportional  to  the  square 
roots  of  the  density  of  the  mixing  gases.  Such  a  movement 
of  gases  is  known  as  effusion. 

Movement  Through  Internal  Passages. 

The  movement  by  which  gases  pass  from  one  part  of  the 
plant  to  another,  through  the  intercellular  spaces,  is  governed 
by  other  laws.  It  was  at  first  thought  that  the  rate  of  move- 
ment would  correspond  to  that  in  capillary  tubes,  according  to 
the  well  known  law  of  Poisenille,  that  it  is  proportional  to  the 
fourth  power  of  the  diameter,  divided  by  the  length  of  the 
tube.  But  upon  testing  the  matter  two  years  ago,  Wiesner 
found  that  owing  to  the  extreme  minuteness  of  the  intercellu- 
lar spaces,  and  their  zigzagged  and  branched  condition,  this 
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law  does  not  hold,  neither  does  the  movement  prove  to  be 
proportional  to  the  density  of  the  gases.  The  discovery  of  the 
law  of  the  rate  of  movement  of  gases  in  intercellular  spaces, 
that  is,  the  transpiration  of  gases,  is,  therefore,  yet  to  be  dis- 
covered, together  with  other  interesting  facts  pertaining  to  the 
subject.  Poisenille'ff  law  does,  however,  hold  good  for  the 
movement  of  gases  in  the  woody  ducts,  but  here  it  is  of  limited 
application,  for  these  do  not  connect  with  one  another,  with 
the  intercellular  spaces,  or  with  the  exterior  of  the  plant. 

Movement  Through  Cell  Walls. 

The  walls  of  most  cells,  ducts,  and  surface  covering  of  plants, 
except  as  already  mentioned,  are  imperforate,  that  is  without 
any  openings  that  can  be  demonstrated  by  the  microscope.  If 
gases  pass  through  them,  it  must  be  in  accordance  with  some 
law  of  diffusion,  or  osmosis.  Many  experiments  in  this  line 
have  been  tried,  and  the  results  have  been  of  the  most  diverse 
character.  It  is  impossible  to  give  a  fair  idea  of  the  subject  in 
the  time  at  my  disposal,  and  it  must  suffice  to  mention  a  few 
bare  facts. 

The  most  astonishing  and  important  results  were  obtained 
by  Wiesner,  in  experiments  conducted  at  Vienna,  two  years 
since.  It  would  be  a  most  natural  interpretation,  it  seems  to 
me,  to  think  that  the  gases  are  forced  from  one  cell  to  another, 
through  the  cell  walls  by  differences  in  pressure.  Wiesner 
found,  however,  that  it  is  impossible  to  force  gases  through 
cell  walls  of  any  kind  whatever,  by  any  pressure  they  will 
stand,  acting  for  any  length  of  time.  For  instance,  a  bit  of 
grape  skin  held  up  a  column  of  mercury,  70  centimeters  high, 
for  75  days,  and  a  piece  of  cherry  skin  withstood  a  pressure  of 
3  atmospheres  for  24  hours.  Similar  experiments  were  tried 
with  cuticularized,  suberized,  liquified  and  simple  cellulose 
tissues  from  many  sources,  and  with  uniformly  the  same 
results,  whether  the  tissues  were  moist  or  dry,  alive  or  dead. 

But  in  the  same  set  of  experiments  it  was  found  that  \{  gases 
cannot  be  forced  through  cell  walls,  they  will  readily  pass 
through  by  simple  osmotic  diffusion.  All  cells  permit  the  pas- 
sage of  gases  by  diffusion  when  moist,  dependent  upon  the 
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coefficient  of  absorption  and  the  density  of  the  gas.  Cuticular 
and  corky  formations  also  pennit  the  passage  of  gases  when 
dry.  Thus  we  see,  that  gases  may  be  forced  through  the 
stomata,  or  breathing  pores,  by  varying  pressure,  but  can  only 
pass  through  the  epidermis  and  bark  of  plants  by  diflFusion. 
We  therefore  arrive  at  the  conclusion  that  the  gases  inside  and 
outside  of  the  plant  are  brought  to  an  equilibrium  by  direct 
interchange  through  the  stomata  and  intercellular  spaces, 
aided  by  the  comparatively  slow  process  of  diflFusion  through 
the  whole  surface  of  the  plant,  both  above  and  below  ground. 

In  Conclusion. 

After  so  long  a  discussion  of  the  subject  of  the  origin,  kinds 
and  movement  of  gases  in  plants,  I  trust  I  have  not  only 
brought  out  the  main  facts  regarding  our  present  knowledge, 
but  also  made  evident  some  of  the  numerous  directions  in 
which  further  experiment  and  research  is  needed.  It  would 
be  most  appropriate  to  transfer  the  activity  in  this  subject  to 
the  laboratories  of  this  country,  and  let  the  Americans  take  up 
the  line  of  discoveries  carried  on  so  far  by  the  English,  French, 
and  lastly,  the  German  scientists. 
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LEGENDS    OF   THE    SUMIRO-ACCADIANS    OF 
CHALDEA. 

By  Alice  Bodington. 
(ConHntud  from  Vol.  XXVII,  p.  19.) 

In  Genesis,  as  is  well  known,  two  distinct  accounts  exist  of 
ihe  creation  of  the  world  and  of  Man,  of  which  variants  are 
found  in  the  cuneiform  inscriptions.    One  of  these  variants, 
lately  found  on  a  tablet  of  baked  clay,  with  a  parallel  Semitic 
translation,  is  of  great  interest.    It  begins  at  an  eariier  period 
of  cosmic  history  than  either  the  Biblical  or  the  hitherto  known 
Chaldean  account.^    Whilst  the  version  of  the  first  chapter  of 
Genesis^  begins  with  a  description  of  chaos  and  the  old  Semitic 
Babylonian  version  with  the  time  "when  the  heavens  were  not 
proclaimed  and  the  earth  recorded  not  a  name,"  the  Sumiro- 
Accadian  account  begins  with  a  description  of  the  time  when 
the  "  glorious  house  of  the  gods  (apparently  the  sky,)  had  not 
been  made,  a  plant  had  not  been  brought  forth  nor  a  tree 
created;  when  a  brick  had  not  been  laid,  a  beam  not  shaped, 
a  house  not  built,  a  city  not  constructed  and  a  glorious  foun- 
dation or  dwelling  of  men  had  not  been  made."    But  when 
"  within  the  sea  there  was  a  stream,"  then  "  the  glorious  city 
of  the  gods,  the  divine  Eridhu,"  wjis  built,  of  which  Babylon, 
the  earthly  Eridhu,  was  a  faint  copy.    Then  the  tablet  men- 
tions the  creation  of  living  beings,  not  men  as  yet,  but  gods 
and  the  spirits  "Anunnaki " ;  and  the  supreme  deity  proclaims 
the  existence  of  the  *'  glorious  city,  the  seat  of  the  joy  of  their 
hearts."    Meridug,son  of  Ea, now"  made  a  foundation  before 
the  waters " ;  made  dust  and  poured  it  out  with  the  blood, 
and  in  one  single  line  "he  made  mankind."    The  female 
principle,  the  goddess  Araru,  (the  Pohu  of  Chaldean  legend 
the  Bohu  of  Genesis  1.2) "  made  the  seed  of  mankind  with  him." 

*That  deciphered  by  George  Smith. 

"New  Version  of  the  Crecftion  Story.    Paper  read  by  Mr.  T.  G.  Pinchee, 
of  the  British  Museum,  at  the  International  Oriental  Congress. 
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Then  he  made  the  beasts  of  the  field  and  the  living  creatures 
of  the  desert ;  the  Tigris  and  the  Euphrates,  and  "  proclaimed 
their  name  well,"  in  fact  said  that  creation  was  good,  as  in 
Genesis.  Then  Herodach  created  grass,  the  plants  of  the 
marshes  and  the  forests ;  and  with  the  plains  and  forests  in 
which  they  were  to  dwell,  he  made  oxen  and  other  large  cattle 
and  sheep.  This  deeply  interesting  account  has  been  neces- 
sarily much  abbreviated. 

The  Accadian  idea  of  the  structure  of  the  world  must  be 
understood  before  the  various  legends  as  to  the  creation  and 
the  early  history  of  mankind  become  "thinkable"  to  the  mod- 
ern mind.  In  our  mind's  eye  we  see  the  world  as  a  compara- 
tively insignificant  planet  whirling  at  headlongspeed  round  a 
central  sun ;  we  know  the  blue  sky  to  be  only  the  eflect  of 
distant  air ;  it  is  not  "  thinkable  "  to  us  that  the  sun  should 
stand  still  at  the  bidding  of  the  leader  of  a  small  tribe  of  half 
savage  Nomads,  nor  that  a  tower  should  be  built  to  attain  a 
solid  sky,  above  which  lived  gods,  alarmed  and  jealous  at  so 
daring  a  proceeding.  Nor  can  we  picture  to  ourselves  a  great 
reservoir  or  "  Heavenly  Ocean "  above  a  solid  sky,  which 
could  be  "  opened  "  to  let  the  waters  submerge  a  sinful  world. 
But  all  these  stories  are  in  harmony  with  Accadian  cosmogony. 
The  Chaldeans  imagined  the  earth  as  an  inverted  boat  or  bowl, 
the  thickness  of  which  would  represent  what  we  call  the  crust 
of  the  earth ;  while  in  the  hollow  beneath  this  crust  lay  the 
"  abyss,"  the  abode  of  many  powers,  and  answering  to  the 
Elysium  and  Tartarus  ot  classic  mythology.  Here  dwelt 
AUat,  the  remorseless  Queen  of  the  Dead;  from  the  Abyss 
issued  the  terrible  Maskim,  the  seven  evil  spirits,  who  knew 
neither  mercy  nor  pity.*  Here  too  was  Eridhu,  the  "  glorious 
abode,"  within  which  was  the  tower  which  reached  the  skies. 

Above  the  convex  surface  of  the  earth  spread  the  sky,  (ana) 
divided  into  two  regions,  the  highest  heaven  or  firmament, 
which  with  the  fixed  stars  immovably  attached  to  it,  revolved 
as  upon  an  axis,  round  an  immensely  high  mountain,  which 
joined  it  to  the  earth  as  a  pillar.  In  the  lower  heaven  the 
planets  conceived  of  as  resplendent  animals  of  beneficent 
'Chaldea,  pp.  153-157. 
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nature,  wandered  forever  on  their  appointed  paths.  The 
earthly  ocean,  a  counterpart  of  the  heavenly  ocean,  was  imag- 
ined as  a  broad  river,  or  watery  rim,  flowing  all  round  the 
edge  of  the  inverted  bowl,  precisely  as  Herodotus  described  it. 
And  so  late  as  the  Middle  Ages,  we  find  Dante's  conception  of 
the  structure  of  the  world  to  be  substantially  that  of  the  Accad- 
ians;  the  "  purgatorio 'Ms  an  immensely  high  mountain  join- 
ing earth  and  sky,  through  whose  circles  pass  the  souls  in  a 
state  of  probation,  till  at  the  top  they  step  into  the  lower 
heaven. 

In  the  fine  Accadian  epic  of  which  the  account  of  the  Deluge 
famishes  the  eleventh  book,  the  ark  is  represented  as  resting 
on  this  mountain.  It  relates*  that  Tzdubar,  the  national  hero, 
was  beloved  by  the  goddess  Tshtar.  She  promised  him  a  "  char- 
iot of  gold  and  precious  stones;  that  kings  and  princes  should 
bow  before  him,  and  kiss  his  feet ;  that  his  flocks  and  herds 
should  multiply  two  fold,  and  his  mules  and  oxen  be  peerless 
of  their  kind."  But  Tzdubar 'laughed  her  love  to  scorn,  and 
the  enraged  goddess  implored  her  father,  Anu,  to  take  ven- 
geance on  him.  A  monstrous  bull  was  sent  against  his  city  of 
Erech,  but  it  was  slain  by  Tzdubar's  friend,  Eabani,  and  laid 
before  the  altar  of  the  god  Shamash,  whilst  the  people  spent 
the  night  in  feasting  and  rejoicing.  But  the  vengeance  of 
Tshtar  was  not  to  be  so  easily  foiled.  With  the  help  of  her 
mother  she  smote  Efilbani  with  sudden  death  and  Tzdubar 
with  a  dire  disease,  which  made  life  a  burden.  He  determined 
in  his  anguish  to  seek  Relief  from  his  great  ancestor,  H^sisadra, 
who  dwelt,  immortal,  in  the  Bleissed  Land,  at  the  "  mouth  of 
the  rivers  "  beyond  the  Waters  of  Death.  Long  and  weary 
was  the  journey,  and  on  his  way  Tzdubar  passed  the  giant 
warders  of  the  sun — half  men  and  half  scorpions — who  kept 
watch  over  his  rising  and  his  setting.  On  the  shore  of  the 
Waters  of  Death  the  hero  met  the  ferryman  Urub61,  and  for  a 
month  and  fifteen  days  they  journeyed  together  over  that 
dreary  sea,  till  they  reached  the  Chaldean  "  Valley  of  Avilon," 
and  Tzdubar  met  his  ancestor  face  to  face.  Here  HStsisadra 
related  to  his  descendant  the  story  of  the  Deluge,  and  his  own 
♦Chaldea,  pp.  301-17. 
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share  in  that  great  event.  Tzdubar  was  purified  and  healed 
by  laving  in  the  Waters  of  Death ;  he  returned  safely  to  Erech, 
and  there  oflFered  up  a  touching  prayer  to  the  beneficent  god, 
Ea,  that  his  lost  friend,  E^bani,  might  be  restored  to  life. 
Ea,  through  his  son,  Meridug,  brings  E^bani  from  the  world 
of  Shades  to  the  Land  of  the  Blessed,  there  to  live  forever 
among  the  heroes  of  old,  and  so  all  ends  happily  as  a  fairy 
tale. 

The  Chaldean  legend  of  the  Deluge  is,  as  is  well  known,  an 
extremely  close  variant  of  the  account  found  in  Genesis,  even 
to  the  rainbow  as  a  sign  of  the  repentance  of  the  God  Anu, 
for  the  havoc  he  had  wrought.  Only  it  is  Tshtar  who  "  spreads 
out  the  great  bows  of  her  father  Anu,"  and  who  says  "  I  shall 
be  mindful  of  these  days ;  never  shall  I  lose  the  memory  of 
them,"  and  the  assurance  is  given  that  though  pestilence  and 
wild  beasts  may  be  sent  as  a  punishment  for  the  wickedness 
of  man,  never  shall  a  universal  flood  again  overwhelm  the 
earth.  In  the  Chaldean  account  it  is  the  ever  beneficent  Ea 
who  warns  Hstsisadra  of  the  coming  flood,  and  bids  him 
prepare  the  ark  for  himself  and  his  family,  and  who  himself 
sends  the  cattle  and  the  wild  beasts  of  the  field  to  their 
haven  of  safety ;  he  who  reproaches  the  other  gods  with  the 
wanton  destruction  they  have  wrought,  and  brought  Bel, 
hasty  but  quickly  repentant  to  his  senses.  Bel  himself  took 
H^isadra  by  the  hand  and  led  him  out  of  the  ark,  after 
the  sacrifice  had  been  offered  up,  "  when  the  gods  smelled  a 
sweet  savour."    See  Genesis  viii,  21.    . 

The  great  solar  and  catholic  myths  are  found  in  their  earliest 
forms  amongst  the  Sumiro-Accadians,  and  from  them  they 
passed  through  the  Phoenicians  to  the  Greeks  and  Romans. 
Tshtar,  the  great  goddess  of  Nature,  personifying  the  life- 
producing  earth,  loves  the  young  Sun-God,  Dumuzi.  The 
tablet  of  the  national  Epic,  which  describes  the  manner  of 
his  death,  has  unfortunately  but  one  fragment  left,  which 
speaks  of  the  "  black  pine  of  Eridhu,  marking  the  centre  of 
the  earth,  in  the  dark  forest,  into  the  heart  whereof  man 
has  not  penetrated ;  within  it  Dumuzi.  ..."  A  month  was 
set    apart,    (June-July),    both   in   Chaldea  and  Assyria,    as 
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mourning  for   the  death    of  Dumuzi,  however   it  occurred ; 
the  mourners  wept  and  wailed,  and  tore  their    hair  for  the 
first  six  days,  and  at  the  close  of  the  sixth  day  the  wildest 
and  most  extravagant  rejoicing  marked  his  resurrection  and 
restoration  to  Tshtar.    Six  hundred  years  B.  C,  Ezekiel,  in 
captivity  at  Babylon,  speaks  of  the  "  women  weeping  for  Tam- 
muz,"  (Dumuzi).    We  have,  fortunately,  the  tablet,  nearly 
complete,  which  relates  Tshtar's  descent  to  "  the  land  whence 
there  is  no  return,  towards  the  dwelling  that  has  an  entrance 
but  no  exit,  towards  the  hall  from  which  the  light  of  day  is 
shut  out,  where  the  shades  of  the  dead  dwell  in  the  dark." 
Tshtar  haughtily  orders  the  warder  to  open  the  gate,  "  If  thou 
openest  not,  I  will  demolish  the  threshold.    ...     I  will 
let  loose  the  dead  to  return  to  earth.     ...     I  will  make  the 
riseji  dead  more  monstrous  than  the  living."    The  gatekeeper 
humbly  answers  the  angry  goddess :  "Be  appeased,  0  Lady, 
let  me  go  and  report  thy  name  to  Allat,  the  Queen."    And 
Tshtar  declares  that  she  comes  only  to  "  weep  over  the  heroes 
who  have  lost  their  wives;  over  the  wives  who  have  been 
taken  from  their  husbands'  arms.    I  wish  to   weep  over  the 
Only  Son,  (a  name  of  Dumuzi,)  who  has  been  taken  away  be- 
fore his  time."    Allat,  full  of  evil  delight  that  a  hated  rival 
has  come  within  her  power,  orders  the  keeper  to  open  the 
seven-fold  gates  for  Tshtar,  with  the  stipulation  that  at  every 
gate  she  should  strip  oflf  some  of  her  attire.    The  warder  of 
Arallu  takes  from  the  goddess  her  earrings,  her  necklace,  her 
jewelled  girdle,  the  bracelets  on  her  arms,  and  the  bangles  at 
her  ankles,  and   lastly  her  long  flowing  garmient,  and  with 
these  her  divine  power  departed,  and  she '  stood   powerless 
before  the  spiteful  Queen  of  the  Dead.    Allat  orders  her  chief 
ffliflister,  Xamtar,  the  Pestilence,  to  lead  Tshtar  away,  and  to 
afflict  her  with  sixty  dire  diseases,  in  the  deepest  darkness  of 
the  abyss.     Meanwhile,    as  when  Demeter  mourned  incon- 
solably  for  her  lost  Persephone,  all  went  ill  in  the  upper  world. 
Life  and  love   had  gone  out  of  it ;  there  were  no  marriages 
and  no  births,  and  the  gods  held  council  as  to  the  release  of 
Tshtar.    The  beneficent  Ea  conceived  a  plan.    He  created  a 
phantom,  Uddusunamir.    "  Go,"  he  said,  "  to  the  Land  whence 
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there  is  no  return,  and  the  seven  gates  of  Arallu  will  open 
before  thee.  .  .  .  CJonjure  AUat  with  the  name  of  the  great 
gods ;  stiffen  thy  neck  and  keep  thy  mind  on  the  Spring  of 
Life.  Let  the  Lady  (Tshtar)  gain  access  to  the  Spring  of 
Life,  and  drink  of  its  waters."  Allat  in  her  fiiry  beat  her 
breast  and  bit  her  fingers  with  rage.  She  ordered  Namtar  to 
let  Tshtar  drink  of  the  Spring  of  Life,  and  bear  her  from  her 
sight.  Namtar  took  the  goddess  through  the  seven  enclosures, 
restoring  at  each  the  article  of  her  attire  that  had  been  taken 
from  her.  At  the  last  gate  he  said :  "  Thou  hast  paid  no  ran- 
som to  Allat  for  thy  deliverance ;  so  now  return  to  Dumuzi, 
the  lover  of  thy  youth ;  sprinkle  over  him  the  sacred  waters, 
clothe  him  in  splendid  garments,  adorn  him  with  gems." 
The  last  lines  of  the  poem  are  mutilated,  but  it  is  evident 
that  they  bear  on  the  reunion  of  Tshtar  with  her  young  lover. 

Not  only  does  this  myth  remind  one  of  the  legends  of  Deme- 
ter  and  Persephone,  of  Adonis,  of  Balder,  the. beautiful,  and  of 
Osiris,  but  what — if  it  were  possible — seems  like  a  variant  of 
the  same  myth,  is  the  legend  amongst  the  Tee-Wahn*  Indians 
of  Nah-chu-ru-chu  (the  Bluish  Light  of  Dawn)  and  his  lost 
wife,  the  Moon-maiden.  Nah-chu-ru-chu  held  the  well-being 
of  all  his  people  in  his  hands  for  life  and  death.  When  the 
jealous  Corn-maidens  had  thrown  his  wife  down  a  deep  well 
where  none  could  find  her,  Nah-chu-ru-chu  sat  for  days, 
neither  speaking  nor  moving,  his  head  bowed  upon  his  hands. 
Then  no  rain  fell  and  the  crops  died,  and  thirsty  animals  wan- 
dered, crying  along  the  dry  rivers.  The  coyote,  the  badger 
and  the  eagle  went  to  seek  the  lost  Moon,  and  when  at  last  she 
was  found,  the  choked  earth  drank  and  was  glad  and  green, 
the  dead  crops  came  to  life,  and  for  four  days  the  people  danced 
and  sang  in  the  public  square. 

In  innumerable  ways  have  the  Accadians  been  the  priests 
and  schoolmasters  of  mankind  in  Europe  and  Asia,  for  through 
the  Bak  tribes  of  Elam,  in  Southern  Chaldea,  they  are  consid- 
ered to  have  been  the  founders  of  the  ancient  civilization  of 
China ;  and  through  the  Semitic  .'peoples  they  have  conferred 
upon  us  gifts,  good  and  bad ;  the  art  of  writing,  the  signs  of 

*Tee-Wahn  Folk  Stories.    St  Nicholas,  March,  1892. 
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the  zodiac,  the  measurement  of  the  year,  the  early  legends  of 
Genesis,  the  keeping  sacred  of  the  seventh  day,  the  belief  in 
magic  and  witchcraft,  and  the  mediaeval  devil.  An  Assyrian 
calendar  mentions  a  day  called  Sabattu, "  a  day  for  completion 
of  work,  of  rest  for  the  soul."  On  that  day  it  was  not  lawful 
to  cook  food,  to  change  one's  dress,  to  offer  a  sacrifice;  the 
king  was  forbidden  to  speak  in  public,  to  ride  in  a  chariot, 
or  perform  any  civil  or  military  duty  "  ;  a  strictness  equal  to 
the  Sabbatarianism  of  the  most  orthodox  Jew. 

On  their  way  to  a  pure  monotheism,  the  early  Jews  seem  to 
have  combined  in  their  "  Elohim,"  and  their  "  Yahveh,"  the 
characteristics  of  the  principal  gods  of  the  Sumiro-Accadians. 
We  recognize  the  features,  sometimes  of  the  calm  and  benefi- 
cent Ea,  and  of  his  son  Meridug,  Intercessor  for  men  ;  some- 
times of  the  hasty,  vindictive  Sun-god,  Bel,  who  "  consumes  in 
a  moment "  the  victims  of  his  anger,  till  the  features  of  all 
these  Nature  gods  fade  away  in  the  moral  effulgence  of  the 
sublime  God  of  Isaiah. 

No  object  is  commoner  in  Chaldean  and  Assyrian  pictorial 
representations  than  the  Sacred  Tree,  the  Tree  of  Life,  with 
and  without  the  serpent.  To  the  old  Chaldeans  the  Sacred 
Tree  was  intimately  connected  with  an  original  ancestral 
abode,  an  earthly  Paradise,  watered  by  springs  which  became 
great  rivers. 

The  "  serpent  of  Genesis  we  recognize  as  Mummu-Tiamat," 
the  "  Dragon,"  the  "  Great  Serpent,"  who  was  the  sworn  enemy 
of  the  gods  and  their  creation  ;  the  principle  of  opposition  and 
destruction.  The  gods  determine  to  fight  the  great  Serpent ; 
Anu,  the  heaven  God,  prepares  the  sickle-shaped  sword,  and 
the  beautifully  bent  bow,  whilst  Bel  goes  forth  in  his  match- 
less war-chariot,  sending  the  lightning  before  him,  and  scatter- 
ing his  arrows  around.  Tiamat  comes  forth  to  meet  him, 
attended  by  evil  demons,  and  bearing  death  and  destruction 
in  her  train.  But  it  is  Meridug,  the  intercessor  for  mankind, 
who  "  bruises  the  serpent's  head  " ;  who  binds  her  and  puts  an 
end  to  her  works,  while  her  followers  fly  terror-stricken. 

I  have  not  space  to  give  a  tithe  of  the  profoundly  interesting 
and  suggestive  facts  revealed  by  the  deciphering  of  the  cune- 
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iform  inscriptions.  We  find  ourselves  looking  at  the  cradle- 
land  of  our  religion,  our  sciences  and  our  literature ;  we  find 
the  most  touching  and  passionate  appeals  to  the  Divinity  in 
the  very  spirit  of  the  finest  Psalms  of  David,  in  a  land  looked 
upon  as  the  seat  of  the  grossest  idolatry ;  we  find  a  civiliza- 
tion old  enough  to  have  been  the  parent  stock  of  the  civiliza- 
tion of  China ;  we  look  upon  an  early  world,  which  knew 
nothing  of  the  proud  white  race  which  now  girdles  the  earth 
with  empire. 

Amidst  the  surging  waves  which  have  carried  away  so 
many  beliefs,  we  find  two  anchors  linking  us  to  the  Unseen, 
which  become  the  firmer  the  more  we  know  of  evolutionary 
processes.  One  is  the  enormous  strength  of  the  religious  in- 
stinct, even  at  the  earliest  stages  of  the  civilization  of  man- 
kind. And  if  the  study  of  evolution  teaches  us  one  thing 
more  than  another,  it  is  that  no  instinct  exists  in  vain.  The 
other  foreign  to  my  present  subject  is  the  inscrutable  nature 
of  the  "  noumenon"  which  lies  behind  all  phenomena ;  that 
Energy,  which,  whether  we  think  of  it  as  **  gods  "  with  the  old 
Accadians,  as  the  "  Supreme  Being,"  or  by  whatever  name  we 
strive  to  approach  the  Unknown  Reality,  it  remains  equally 
Unknown,  (though  perhaps  not  forever  Unknowable,)  and 
equally  the  eternal  object  of  search  and  worship. 
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"^in  shell  heaps  of  the  st.  john^s  river 
Florida,  hitherto  unexplored. 

By  Clarence  B.  Moore. 
{Gontimied  from  January  Number y  1893) 

{Second  Paper.) 

West  end  of  ridge  on  summit,  7x4x7^  feet  deep.  At  a 
depth  of  1  foot  6  inches,  an  arrow-head  with  bones  of  lower 
edible  animals,  was  found.  Two  feet  down  were  fragments  of 
turtle  shell,  and  a  half  a  foot  lower,  a  fragment  of  a  bone  awl 
was  met  with.  At  5  feet,  6  inches,  from  the  surface  was  a  well 
defined  fire-place,  with  bones  of  the  turtle.  The  shells  are 
almost  exclusively  PaZttdtn«,  with  occasional  CAiionid«andfew 
AmpuUarm. 

excavation   II. 

North-east  side  of  mound  about  ten  feet  vertically  from  the 
base.  Besides  the  usual  fire-places  and  bones  of  edible  animals, 
a  fragment  of  a  Fulgur  was  found  at  a  depth  of  four  feet. 

excavation   III. 

On  summit  near  center  of  ridge,  9x9x11  feet  deep.  No 
clearly  marked  strata  were  met  with,  the  excavation  being 
carried  through  shell  with  a  considerable  percentage  of  broken 
shell  and  sand.  The  following  objects  were  found ; — flint  flake 
at  a  depth  of  6  inches ;  fragment  of  bone  awl  1  foot  down ; 
small  pendant  ornament  of  shell  \\  feet  from  surface,  (Fig.  4) 

Fig.  4.     Size,  f 
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with  bone  implement ;  shell  gouge  (broken)  2  feet  down ;  rude 
arrow-head  on  fire-place,  4J  feet  down ;  flint  flake  5  feet  down ; 
arrow-head  lying  on  fire-place,  at  a  depth  of  6J  feet  from  sur- 
face; portion  of  arrow-head  on  fire-place,  bearing  marks  of  fire 
at  a  depth  of  8  feet ;  fragment  of  bone  awl  9  feet  9  inches 
down ;  rude  bone  awl  10  feet  down  ;  bones  of  edible  animals, 
mainly  of  alligator,  deer  and  turtle,  at  all  depths. 

EXCAVATION   IV. 

At  margin  of  base  north-east  portion  of  mound.  Trench 
Iljxl0x6  feet  deep  at  end.  A  piece  of  coquina,  smooth 
on  one  side,  evidently  used  for  polishing,  at  a  depth  of  2 J  feet, 
and  a  fragment  of  arrow-head  with  the  usual  bones  of  edible 
animals,  were  the  only  objects  of  interest  met  with. 

As  before  stated,  absolutely  no  pottery  was  seen  in  the  exca- 
vation, and  this,  with  the  600  feet  of  swamp  between  the 
mound  and  the  river,  would  argue  for  Mt.  Taylor  a  place 
among  the  earliest  shell  heaps  of  the  St.  John's.  It  was  the 
habit  of  the  builders  of  the  shell  heaps  where  solid  ground  was 
to  be  found,  to  locate  their  refuse  heaps  upon  it,  and  it  seems 
unlikely  that  a  spot  so  far  distant  from  the  river's  edge  as  is 
Mt.  Taylor  to-day,  should  have  been  selected.  It  is  a  much 
more  likely  hypothesis  that  the  swamp  is  the  result  of  a 
change  of  channel  in  the  river,  and  has  formed  since  the 
abandonment  of  the  mound.  Professor  Wyman  has  graph- 
ically described  in  his  memoir  (page  83  et.  seq.)  the  manner  of 
formation  of  similar  swamps.  The  time  required  to  trans- 
form a  portion  of  the  river  into  swamp-land,  the  writer  of  this 
paper  believes  to  be  somewhat  less  than  is  generally  supposed, 
owing  to  the  great  abundance  of  floating  vegetation  upon  the 
river.  At  Little  Orange  mound,  opposite  Lake  Dexter,  is  a 
steam  boat  wharf  in  use  within  eight  years,  according  to  the 
owner  of  the  place.  At  present,  masses  of  vegetation  extend- 
ing some  distance  into  the  river  have  made  access  impossible 
for  a  boat  of  any  draught,  and  are  speedily  forming  the 
nucleus  of  a  future  swamp. 

Assuming  this  hypothesis  of  the  formation  of  the  swamp 
after  the  completion  of  the  mound  to  be  correct,  an  indication 
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of  minimum  age  may  be  obtained  in  the  case  of  Mt.  Taylor 
through  the  size  of  trees  growing  between  it  and  the  water's 
edge.  Between  it  and  the  river  grow  two  cypresses,  respec- 
tively 14  feet  in  circumference  four  feet  from  the  ground,  and 
19  feet,  3  inches,  5  feet  from  the  ground  ;  while  a  little  to  the 
north-west  of  the  mound  in  the  swamp  grows  a  cypress  23J 
feet  in  circumference  at  a  height  of  5  feet  from  the  ground. 
The  cypress  is  a  tree  of  slow  growth,  by  some  being  placed 
next  to  the  live  oak  in  this  respect. 

Another  point  illustrated  by  Mt.  Taylor  is  that  neighboring 
shell  heaps  are  by  no  means  of  necessity  contemporary.  In  close 
proximity  to  it  in  the  river,  is  Bird's  Island,*  covered  with  a 
shell  deposit  between  five  and  six  feet  in  thickness.  Through- 
out this  deposit  to  the  very  bottom  unornamented  pottery  is 
found  in  great  abundance.  North  of  Bird's  Island,  on  the 
western  bank  of  the  river,  is  the  shell  bluflf  described  by  Pro- 
fessor Wyman  (Note  A.).  This  shell  bluff,  by  the  absence  of 
pottery  and  the  small  size  of  its  Paludinas,  differs  widely  from 
Bird's  Island,  and  is  probably  contemporary  with  Mt.  Taylor. 

Just  what  impelled  the  makers  of  Mt.  Taylor  to  pile  the 
debris  of  their  meals  to  such  a  height  and  at  such  an  angle  it 
is  impossible  to  surmise.  No  ridges  of  shell  led  to  it,  while  no 
shell  fields  surround  it,  and  it  is  evident  that  great  care  was 
taken  looking  to  its  isolation  and  to  give  to  it  its  height  and 
shape.  In  comparison  with  the  shell  deposits  of  Huntoon 
Island,  of  Bluffton,  of  Silver  Spring  (Lake  George),  of  Tick 
Island  and  other  localities  where  the  shell  deposit,  though 
large,  is  spread  over  great  areas  and  not  piled  at  a  single  spot, 
the  contrast  is  especially  striking. 

Shell  Deposit  Opposite  Bluffton. 

On  the  west  bank  of  the  river,  opposite  Bluffton,  is  a  level 
deposit  of  shell  bordering  the  water.  About  fifty  yards 
inland  is  a  small  symmetrical  mound,  not  over  three  feet  in 

^The  Paludinae  on  Bird's  Island,  it  may  be  remarked,  are  far  larger  than 
any  foimd  at  Mt.  Taylor ;  well  illustrating  a  point  stated  in  the  preceding 
paper  that  shell  fish  of  the  St  John's  had  a  middle  period  of  increased 
development,  and  a  subsequent  relapse  to  their  earlier  condition. 
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height,  composed  of  the  same  material  as  the  shell  deposit, 
namely  shell  and  powdered  shell.  An  excavation  was  made 
in  the  center  of  the  mound,  and  within  a  foot  of  the  surface 
were  found  various  parts  of  a  skeleton,  apparently  of  a  woman. 
The  jaws  and  all  other  facial  bones  were  missing,  as  were  one 
femur,  one  humerus,  both  tibiae  and  all  bones  of  the  feet. 
Many  of  the  bones  had  fractures  not  caused  during  the  excava- 
tion, the  area  of  the  fracture  being  of  the  same  color  as  the  re- 
mainder of  the  bone.  With  the  remains  were  several  bits  of 
pottery  which  seemed  to  be  wanting  in  the  mound,  save  in 
association  with  the  bones,  and  this  fact  would  indicate  a  burial, 
as  would  the  symmetrical  shape  of  the  mound.  The  fractures 
can  readily  be  explained  by  the  proximity  to  the  surface,  where 
the  tramping  of  feet  could  without  diflBculty  separate  and 
fracture  the  bones.  On  the  other  hand,  the  absence  of  so 
many  important  bones — ^for  which  very  careful  search  was 
made — would  seem  to  indicate  that  the  entire  body  was  not 
placed  within  the  mound.  The  various  conflicting  facts  con- 
nected with  this  case  oflFer  one  of  those  questions,  unfortunately 
without  solution,  which  from  time  to  time  confront  the 
explorer  of  the  shell  heaps. 

Near  this  point  Mr.  Dease,  of  Volusia,  found  a  small  earthen- 
ware bowl  clinging  to  the  roots  of  an  overturned  palmetto, 
and  presented  it  to  the  writer. 

NOTE    A. 

As  To  A  Natural  Origin  op  any  op  the  fresh-water 
Shell  heaps  op  the  River. 

It  will  be  remembered  that  at  the  time  when  Professor  Wy- 
man  wrote,  the  agency  of  man  in  connection  with  the  shell 
heaps  of  the  St.  John's  was  nowhere  admitted.  It  is  therefore 
quite  natural  that  taking  the  initiative  in  this  matter  he 
should  have  been  averse  to  making  any  sweeping  assertions. 
There  is,  however,  little  room  to  doubt  that  all  the  shell  heaps 
are  the  work  of  man.  Of  the  shell  bluff  near  Astor,  (Fort 
Butler)  he  says^  (page  38)  "  taken  by  itself,  in  view  of  the 
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absence  of  human  implements  we  should  hardly  feel  jus- 
tified in  saying  that  it  was  made  by  man ;  though  in  its 
general  features  it  resembles  his  work. "  At  the  base  of  this 
bluff  the  writer  picked  up  a  chisel  of  shell,  and,  what  is  more 
conclusive  (since  objects  not  in  place  prove  but  little)  a  clearly 
defined  fire-place  was  discovered  at  a  depth  of  four  feet  from 
the  surface.  It  is  perfectly  safe  to  say  that  no  fresh-water 
shell  heap  can  be  found  on  the  St.  John's  River  where  a  care- 
ful search  would  not  reveal  unmistakable  evidences  of  human 
agency  in  its  origin. 
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THE  ANCYLOPODA,  CHALICOTHERIUM  AND 
ARTIONYX.^ 

By  Henry  Fairfield  Osborn. 

Chalicotherium  was  the  most  unique  mammal  of  the  Mio- 
cene period.  So  far  as  known  at  present,  it  combined  cheek 
teeth  of  a  distinctively  ungulate  type,  ankle  and  wrist  joints 
resembling  those  of  the  Perissodactyla,  with  highly  modified 
phalanges,  terminating  in  large  cleft  ungues  which  were 
undoubtedly  covered  with  strong  pointed  claws.  It  was 
widely  distributed  over  Europe,  Asia  and  North  America  from 
the  oligocene  Phosphorites  of  France  (C.  modicum)  to  the  early 
Pliocene  of  the  Siwalik  Hills  (C  sivaleme). 

The  recent  discoveries  of  Filhol  and  Dep6ret  in  France 
have  fully  revealed  the  structure  of  the  skull  and  limbs,  but 
with  the  exception  of  the  axis,  little  or  nothing  is  known  of 
either  the  vertebrae  or  scapular  and  pelvic  arches.  As  we 
learn  from  these  authors  the  Chalicotherium  mxignum  of  Sansan 
(Middle  Miocene)  was  an  animal  taller  than  the  grizzly  bear. 
The  head  was  about  nineteen  inches  long  and  raised  five  feet 
above  the  gi:()und.  The  limbs  were  rather  slender,  and  a  strik- 
ing peculiarity  of  this  species  is  that  the  fore  limb  is  nearly 
twice  as  long  as  the  hind  limb  (as  indicated  by  the  proportions 
of  the  radius  and  tibia).  This  was  not  the  case  in  its  upper 
Miocene  ally  {Ancyllotherium  pentelici)  from  Pikermi,  in  which 
the  limbs  were  heavy  and  of  the^same  length.  There  were 
three  toes  upon  each  foot,  but  in  both  manus  and  pes,  the 
fourth  or  outer  digit  was  the  largest  instead  of  the  third  or 
middle  digit  as  in  the  Perissodactyla.  M.  Filhol  has  repre- 
sented C.  m^ignum  as  fully  plantigrade,  but  this  appears  to  me 
an  error;  the  perissodactyl  displacement  of  the  carpals  and 

1  Under  the  title  '*  The  Affinities  of  Chalicotherium^**  this  article  was  written  some 
months  ago.  While  it  was  in  press,  ArHcnyx^  a  new  type  of  the  order  was  dis- 
covered, and  at  the  editor's  suggestion,  the  article  was  held  back  to  include  a  descrip- 
tion of  it. 
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tarsals,  the  structure  of  the  ankle  and  wrist  joints,  and  the 
terminal  facets  of  the  metapodials  all  indicate  that  the  feet 
were  sub-digitigrade.  Displacement  is  very  rare  in  planti- 
grade types.  The  proximal  phalanges  are  peculiar  in  having 
the  metapodial  facets  directed  obliquely  upward ;  both  these 
and  the  median  phalanges  are  short ;  the  distal  phalanges  are 
very  peculiar,  they  present  a  deep  terminal  cleft  and  were  evi- 
dently drawn  up  or  retracted,  as  in  the  cats,  instead  of  being 
drawn  down  or  flexed,  as  in  the  Edentates.  Thus,  it  is  proba- 
ble that  Chalicotherium  walked  more  like  a  clumsy-footed  cat 
than  like  the  bear.  The  soles  of  the  feet  were  slightly  turned 
inward  and  the  fore-limb  was  adapted  to  digging  or  partial 
prehension. 

Restoration.  The  axial  skeleton  in  the  accompanying  draw- 
ing is  mainly  based  upon  FilhoFs  restoration,  but  the  scapula 
and  pelvis  are  independently  restored  upon  the  perissodactyl 
model;  the  sloping  trunk  leads  us  to  expect  a  rather  broad 
pelvic  basin.    All  the  above  parts  are  purely  conjectural. 

The  proportions  of  the  fore  and  hind  limbs  with  each  other 
and  with  the  skull  are  based  upon  the  figures  of  Deperet.  In 
Filhol's  drawing  the  skull  is  proportionately  too  small.  The 
side  views  of  the  feet  are  after  Filhol's  excellent  drawings,  but 
the  articular  positions  are  drawn  diflerently,  for  M.  Filhol 
makes  the  animal  fully  plantigrade,  while  the  metapodial  and 
phalangeal  and  higher  articulations  prove  that  it  was  digiti- 
grade. 

What  is  the  explanation  of  this  remarkable  assemblage  of 
characters?  Where  shall  we  place  Chalicotherium,  with  ref- 
erence to  the  two  great  orders  between  which  it  seems  to  stand 
midway.  If,  observing  the  teeth  and  the  carpus  and  tarsus, 
we  relate  it  to  Perissodactyla,  we  find  ourselves  placing  a 
clawed  type  among  hoofed  types.  Or  is  it  to  be  considered  an 
Edentate  because  of  its  claws  and  edentulous  premaxillaries 
as  Filhol  has  suggested  ?  Or  is  it  representative  of  a  distinct 
order  midway  between  the  Ungulata  and  Unguiculata?  It  is 
too  early  to  attempt  a  final  solution  of  these  questions.  We 
must  wait  for  the  discovery  of  the  middle  and  upper  Eocene 
ChaMcotheriidse.    It  is  evident  from  Gaudry's  discovery  of  the 
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feet  in  the  Phosphorites,  C.  (Schizotherium)  pmcitm,  that  the 
finding  of  other  Eocene  types  is  not  far  off.  In  the  meantime 
I  have  tentatively  offered  the  suggestion  that  Chalicotherium  is 


Fig.  1.     Restoration  of  Chalicotherium.     Modified  from  Filhol  and  Dep^ret. 

distantly  related  to  Meniscotherium  of  the  lower  Eocene  (Wa- 
satch), and  that  this  may  give  us  a  clue  to  its  zoological  posi- 
tion. I  will  now  expand  and  discuss  this  idea  which  may  be 
expressed  as  follows : 

That  the  group  to  which  Chalicotherium 
belongs  was  derived  from  the  Condylarthra 
of  the  lowest  Eocene,  with  affinities  to  the 
Meniscotheriidae  and  primitive  Perissodac- 
tyla.  It  represents  a  distinct  order,  the 
Ancylopoda  (Cope).  The  likeness  to  the  Ungui- 
culates  and  especially  to  the  Edentata  is  due 
to  secondary  adaptations  and  contains  no 
proof  of  real  affinity. 

The  history  of  the  discovery  of  this  animal  is  as  unique  as  its 
structure,  and  illustrates  the  uncertain  path  of  the  vertebrate 
paleontologist.  We  are  indebted  for  a  full  r6sum6,  to  Dr.  Ch, 
Dep6ret,  who  has  fully  discussed  the  bibliography,  structure 
and  relations  of  this  genus  in  his  admirable  memoir.   ^Until 
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recently  the  skull  and  limb  bones,  wherever  found,  were  placed 
not  only  in  different  genera  but  in  distinct  orders.  The  first 
remains  discovered  were  the  terminal  phalanges,  found  in  the 
upper  Miocene  of  Eppelsheim  in  1825;  they  were  sent  to 
Cuvier,  who,  noting  the  deep  terminal  cleft,  named  them  Pan- 
golin ffiganiesque.  In  1833  Kaup  found  in  the  same  beds  the 
isolated  upper  molars  which  he  naturally  attributed  to  an 
ungulate,  and  named  Chcdicotherium  goldfussi  (syn.  anti- 
quum). Thus  early  began  the  confusion  due  to  the  wholly 
diverse  aflSnities  suggested  by  the  phalanges  and  the  teeth. 
In  1837  Lartet  found  the  feet  (in  somewhat  earlier  Miocene 
beds  of  Sansan)  which  he  supposed  belonged  to  a  huge  eden- 
tate and  termed  Macrotherium  giganteum.  In  1853  Lartet  also 
discovered  a  skull  and  teeth  at  Sansan ;  he  was  unaware  of 
Kaup^s  priority  and  first  called  the  skull  Anoplotheriumj  but 
later  separated  it  as  Anisodon ;  Gervais,  later,  pointed  out  the 
priority  of  Kaup's  term.  In  the  upper  Miocene  of  Pikermi 
Gaudry  found  feet  and  limbs  quite  different  from  the  Macro- 
therium type;  these  he  termed  Ancylotherium.  From  the 
Phosphorites,  in  1875,  he  described  the  teeth  of  a  new  species, 
C.  modimrriy  and  the  feet  of  a  supposed  new  genus,  Schizo- 
iherium  priscum.  The  skull  and  teeth  were  also  found  by 
Falconer  in  the  Siwaliks  of  India  and  termed  C.  sivalense. 

Considering  this  exceptional  mingling  in  so  many  horizons^ 
of  one  genus  represented  exclusively  by  skulls  or  teeth  and 
another  by  feet  and  limbs,  Filhol,  in  1888,  first  advanced  the 
conjecture  that  the  two  might  really  be  one,  and  was  happily 
able  to  confirm  this  by  his  own  discoveries  in  Sansan.  Forsyth 
Major  independently  arrived  at  the  same  conclusion  from  his 
explorations  in  the  Pikermi  beds.  Finally,  in  his  memoir, 
Deperet  describes  parts  of  a  skeleton  and  skull  found  together 
at  Grive  St.  Alban,  in  beds  nearly  contemporaneous  with  San- 
san. In  the  meantime  it  is  probable  that  a  similar  confusion 
has  arisen  with  us.  In  1877  Marsh  announced  the  discovery 
of  phalanges  of  a  large  edentate  in  the  middle  and  upper 
Miocene  of  Oregon  and  Nebraska,  and  compared  them  with 
those  of  Ancyhtherinm  rather  than  with  any  true  edentates; 
he  distinguished  them  by  the  coalescence  of  the  first  and  sec- 
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ond  phalanges  as  Moropus  (species  distans^  senex  and  datvs). 
The  first  undoubted  remains  of  Chalicotherium  in  this  country 
were  found  by  Garman  in  the  Loup  Fork  (upper  Miocene)  and 
described  by  Scott  and  Osbom.  Cope  has  also  described  a 
lower  Miocene  species  (G  bUobaium)  from  the  White  River 
beds  (Swift  Current  Creek)  of  Canada.  It  is  not  improbable 
that  Moropus  belongs  to  the  same  types. 

Nomenclature  and  Synonmny.  Deperet  advocates  an  impor- 
tant modification  in  our  nomenclature.  He  believes  that  the 
Eppelsheim  type,  to  which  the  name  Chalicotherium  was  origi- 
nally applied,  can  be  identified  by  the  form  of  its  phalanges 
with  the  Pikermi  type  {Ancylotherium  Gaudry),  and  is,  there- 
fore, distinct  from  the  Sansan  type.  For  the  latter  he  proposes 
to  retain  the  name  Macroiherium  Lartet.  If  this  proves  to  be 
correct  these  types  should  be  distinguished  as  follows  : 


Middle  and  Lower  Miocene. 


Upper  Miocene,  Lower  Pliocene. 


(Sangan,  Grive  St.  Alban,  ?  Phos-  ,^       ,  ,    .      ^^i         •  n 

phorites.)  (Eppelsheim,  Pikermi.) 

Macrotherium,  Clwlicolherium* 

Syn. :    Anisodon,  ?  Schizotherium,  Syn. :  Ancylotherium. 

?  Moropus.  Quadrupedal.      Heav>'    skeleton. 

Semi-arboreal  and  fossorial.  Light  Fore-  and  hind-limbs  nearly  equal, 

skeleton.    Fore-limb  greatly  elonga-  Radius  and  tibia  of   nearly    same 

ted.    Radius  (==  .70),  tibia  (=.29).  size;  of  heavy  proportions.    Radius 

Radius    with    large   external,   and  with  subequal  external  and  internal 

small  internal,  fossa  for  humerus,  fossce  of  humerus.    Ulna  coalesced 

Ulna  distinct  or  very  slightly  coal-  with  radius, 
esced  with  radius  distally. 

While  many  striking  differences  separated  these  two  types, 
especially  in  the  proportions  of  the  limbs,  the  teeth  were  sub- 
stantially similar.  A  strong  family  relationship  is  also  exhib- 
ited in  a  peculiarity  of  the  feet  pointed  out  by  Gaudry,  namely, 
the  proximal  phalanges  were  retracted  and  not  the  distal,  while 
in  the  cats  the  disial  phalanges  are  retracted  and  in  the  edentates 
the  phalanges  are  not  retracted  at  all  but  are  flexed.  In  the 
edentates  the  foot  is  thrown  upon  its  outer  side ;  in  the  Chali- 
cotheriidse  this  was  only  partly  the  case. 
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Vngvkte  affinities  of  vhalicotherium,  M.  Filhors  view  is 
that  this  genus  belongs  to  a  group  which  bridges  the  gap 
between  the  Edentates  and  Ungulates.  Wlien  he  showed  me 
his  newly  discovered  skeleton  in  1889, 1  was  especially  struck 
by  the  perissodactyl  character  of  the  carpus  and  tarsus,  and 
considered  it  best  to  leave  the  genus  in  the  Perissodactyla  as  "  an 
aberrant  form,  with  nearest  affinities  to  Palaeosyops  and  gen- 
era of  that  line."  It  has  also  been  doubtfully  placed  neap  the 
Perissodactyla  by  Flower  and  Lydekker. 

Deperet  has  now  advanced  suificient  evidence  to  exclude  the 
edentate  idea  entirely  and  shows  clearly  that  the  resemblances 
which  Chalicotherium  bears  to  the  sloths  are  purely  superficial. 
As  shown  above  the  adaptations  of  the  phalanges  for  prehension 
or  digging  involve  an  entirely  different  set  of  muscles  from  those 
employed  in  either  the  Cats  or  the  Edentates.  This  genus  has 
attained  a  somewhat  similar  functional  result  by  a  different 
route— a  case  of  analogy  but  not  of  homology.  So  with  the 
elongation  and  curvature  of  the  fore-arm,  the  ultimate  coales- 
cence of  the  ulna  and  the  radius,  the  backward  direction  of 
the  olecranon,  the  cleft  ungual  phalanges.  All  these  are  inde- 
pendent and  "  parallel  "  or  "  homoplastic  "  adaptations.  Chal- 
teUherium  is  still  more  positively  separated  from  the  Edentates 
by  the  numerous  ungulate  characters  which  it  displays. 

Deperet  is  very  much  impressed  by  these  ungulate  structures 
and  places  this  genus  definitely  among  the  Perissodactyla. 
Let  us,  therefore,  examine  the  ungulate  hypothesis.  Upon  the 
affirmative  side  is  the  structure  of  the  molar  teeth;  they  cer- 
tainly bear  a  distant  resemblance  to  those  of  Anoplotherium 
and  a  more  striking  likeness  to  those  of  Palseosyops  and  Titan- 
(Aherium.  The  reduction  of  the  upper  cutting  teeth  may  be 
regarded  as  a  secondary  adaptation  which  does  not  affect  the 
question  of  ungulate  affinity  either  way.  There  are  really 
several  questions  involved;  shall  we  waive  the  structure  of 
the  terminal  phalanges  and  call  this  genus  an  Ungulate? 
Shall  we  then  direct  our  attention  upon  the  teeth  and  carpals 
und  tarsals  and  call  it  a  Perissodactyl,  or  shall  we  follow  Cope 
and  remove  it  entirely  to  the  Unguiculata  ?  Let  us  sum  up 
some  of  its  leading  characters : 
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Shared  by  Ungulalea^       Shared  by  Periaaodactyla. 


Radius  transverse 
proximally,  with  two 
fossae  for  humerus. 

Tibia  with  two  fossae, 
spine  and  crest. 

Cajcaneum  with 
broad  sustentaculum. 

Diplarthry  in  carpus 
and  tarsus. 

Jaws  with  elevated 
condyle  and  broad  an- 
gle. 

Molar  teeth  of  sexi- 
tubercular  origin. 


Tridactyl  manus  and 
pes. 

Astragalus  and  all 
carpal  and  tarsal  facets 
diplarthrous. 


Buno-selenodont 
molar  type. 


Not  found  in  Perism- 
dadyla. 

Not  mesaxonic. 

Main  axis  through 
fourth  digit. 

Secondary  unquicu- 
late  modifications  of 
limbs  and  phalanges. 

Third  trochanter  ab- 
sent. 

Large  curved  tym- 
panic bullae. 

Reduction  of  upper 
incisors. 


This  table  shows  that  there  are  many  characters,. beside  the 
form  of  the  phalanges,  which  excludes  this  family  from  the 
Perissodactyla  proper.  The  detailed  comparisons  of  the  skull 
which  Dep6ret  institutes  with  Palmotherium  and  PaUeosyops 
relate  to  structures  which  are  shared  by  all  primitive  Ungu- 
lates. The  only  structures  in  which  there  is  apparently  con- 
clusive evidence  of  a  remote  relationship  to  this  great  division 
of  the  Ungulates  is  first  in  the  teeth  and  second  in  the  carpus 
and  tarsus.  It  remains,  therefore,  to  be  seen  whether  these 
also  are  products  of  homoplasy  or  "  parallel  adaptation,"  or 
whether  they  really  evince  affinity. 

Now  let  us  turn  to  the  broader  question.  Is  Chalicotlicrium 
to  be  classed  as  an  ungulate  or  as  an  unguiculate  in  the  Lin- 
naean  sense  ?  We  should,  of  course,  compare  it  first  with  the 
primitive  ungulata  which  exhibit  many  unguiculate  characters. 
We  are  again  guided  partly  by  the  excellent  figures  and  descrip- 
tions given  by  Deperet  of  C.  magnum  (race  Rhodanicum).  The 
skull  resembles  thai  of  the  Ungulata  CJondylarthra  in  many 
features.  The  occiput  is  very  low  and  broad  and  widely  over- 
hangs the  condyles.  There  is  a  well  arched  sagittal  crest  and 
a  rather  small  cranium.  The  lower  jaw  has  an  elevated  con- 
dyle and  a  deeply  extended  angle.  The  external  auditory 
meatus  is  widely  open  below  and  there  is  a  large  mastoid  pro- 
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cess.  The  maxillary  bones  are  high.  All  these  characters  are 
very  similar  to  those  in  the  skulls  of  the  primitive  Condy- 
larthra,  such  as  Periptychtis,  Phenacodus  and  Meniscotherium. 
We  should  also  mention  many  cranial  features  which  we 
believe  belong  to  the  category  of  secondary  adaptive  modifi- 
cations; among  such  are  the  following :  (1)  the  large  curved 
cylindrical  tympanic  bulla,  (2)  the  feeble  <5haracter  of  the 
nasals,  premaxillaries  and  anterior  portion  of  the  mandibular 
rami.  The  latter  modifications  are  associated  with  the'reduc- 
tion  of  the  cutting  teeth.  Filhol  has  shown  that  the  young 
individuals  of  Sausan  have  a  full  set  of  incisors,  while  in  the 
adult  the  upper  incisors  are  rudimentary  or  wanting. 

There  are  other  secondary  features  of  note.  The  condylar 
facets  are  prolonged  forward  upon  the  basi-occipitals.  The 
posterior  face  of  the  centrum  of  the  axis  is  directed  upward  ; 
this  and  the  preceding  features  point  to  peculiar  flexibility  of 
the  neck.  The  centrum  of  the  axis  is. long  and  slender,  the 
odontoid  process  is  round,  the  spine  is  unusually  long  and 
high. 

Looking  again  at  the  limbs  we  observe  that  the  radius 
covers  the  entire  front  face  of  the  ulna  and  presents  two  dis- 
tinct fossse  for  the  condyles  of  the  humerus.  The  tibia  closely 
resembles  that  of  some  of  the  short-limbed  ungulates  in  its 
cnemial  crest  and  two  fosssB  for  the  femur,  in  its  spine  and  dis- 
tal grooves  for  the  double  trochlea  of  the  astragalus  which 
is  like  that  in  the  short-footed  Aphelops,  This  likeness  to  the 
ungulates,  and  especially  to  the  perissodactyls,  in  the  form  of 
the  upper  foot  bones  and  of  their  articulations  with  the  meta- 
podials  is  most  striking.  The  calcaneum  has  a  long  tuber 
and  very  broad  sustentaculum.  The  astragalus  rests  widely 
upon  the  cuboid,  its  tibial  trochlea  is  very  similar  to  that  in 
the  short-footed  rhinoceroses.  The  cuboid,  navicular  and 
cuneiforms  are,  however,  extremely  flattened  and  specialized. 
The  diplarthrous  character  of  the  carpus  is  precisely  like  that 
of  Perissodactyla,  the  lunar  rests  upon  the  cuneiform  and  the 
scaphoid  upon  the  magnum,  while  the  metapodials  abut  later- 
ally against  the  unciform  and  nfagnum. 
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Upon  the  whole  we  find  that  primitive  and  second- 
ary ungulate  characters  decidedly  predomi- 
nate in  the  skull,  teeth  and  skeleton.  The 
secondary  characters,  especially  in  the  ankle  and  wrist  joints, 
are  parallel  with  those  in  the  perissodactyls,  and  are  not 
mingled,  with  unguiculate  adaptations  until  we  reach  the 
phalanges. 

RekUion  to  the  Unguiculata,  Cope  was  the  first  to  advocate 
the  more  radical  view  that  this  genus  represents  a  distinct 
order.  He  wrote  :  "  It  has  little  relation  to  the  family  of  Per- 
issodactyla  to  which  it  has  given  the  name  (Palaeosyopg). 
Unlike  the  serial  manus  and  pes  of  the  edentata  the  carpus 
and  tarsus  are  here  diplarthrous  in  structure  or  displaced  upon 
each  other.  While  the  Condylarthra  are  ungulate  with  an 
unguiculate  carpus  and  tarsus,  this  order  Ancylopoda  presents 
the  antithesis  of  including  unguiculates  with  an  ungulate  car- 
pus and  tarsus."  This  antithesis  he  assigned  as'  the  main 
character  of  the  new  order.*  He  still  considers  the  form  of 
the  terminal  phalanges  as  of  fundamental  importance  and 
believes  (in  a  letter  of  May  14,  1892)  that  CJialicotherium  must 
have  been  derived  from  some  primitive  unguiculate. 

2he  ancestry  of  Chalicotherium.  Without  any  knowledge  of 
the  ancestors  of  Chalicotherium  we  thus  reach  a  dead  lock. 
Shall  the  unguiculate  structure  of  the  phalanges  outweigh  the 
ungulate  structures  in  other  parts  of  the  skeleton  ?  Is  it  pos- 
sible to  derive  such  a  skull  and  skeleton  from  any  unguiculate 
or  such  terminal  phalanges  from  any  ungulate  ?  In  looking 
about  for  relatives  of  this  genus  we  must  now  entirely  discard 
the  Palaeosyops  group,  and  hunt  among  the  lowest  Eocene 
types.  The  lowest  Eocene  unguiculates  are  wholly  dissimilar. 
The  only  form  at  all  similar  is  the  genus  Meniscotherium. 
Meniscotherium  was  a  little  plantigrade  slightly  larger  than 
Hyrax,  and  of  very  similar  proportions.  It  is  found  in  the 
beds  between  the  Wahsatch  and  Puerco  and  was  even  older  than 
Coryphodon.    The  teeth  are  of  the  ungulate  type  known  as 

'Gill's  term  "  Chalicotheroidea  "  was  applied  to  these  forms,  considered 
as  a  super-family,  equivalent  to  the  Camelidje,  Giraffidse,  etc.,  and  not  as  a 
suborder.    Arr.  Fam.  of  Mamm.,  1872,  p.  71-77. 
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"buno-selenodont"  The  feet  are  in  the  border  region  between 
the  unguiculates  and  ungulates.  This  genus  also  occupies  an 
isolated  position;  although  placed  by  Cope  in  the  family 
Meniscotheriidae  among  the  Condylarthra  it  is  not  even 
remotely  related  to  any  of  the  contemporary  ungulates.  Its 
molar  evolution  was  precocious  in  both  jaws,  far  more  so  than 
in  Phenacodus.  I  was  led  to  the  idea  that  this  might  possibly 
be  the  long  sought  ancestor  of  Chalieotherium  by  the  struct- 
ure of  the  molar  teeth.  In  1886  Wortman  regarded  Menisco- 
therium  as  an  ancestor  of  the  Hyracoidea.  Later  Schlosser 
recognized  the  striking  likeness  of  its  molars  to  those  of  Chal- 
ieotherium, and  considered  it  with  Macrauchenia  as  a  repre- 
sentative of  Perissodactyla  which  had  retained  a  primitive 
foot  structure. 

The  comparison  of  the  entire  dentition  of  Meniscotherium 
and  Chalieotherium  led  me  in  1891  to  the  discovery  of  many 
very  significant  details  of  resemblance.  In  both,  the  anterior 
portion  (or  cutting  teeth)  of  the  dental  series  is  reduced  and 
the  posterior  or  cheek  teeth  are  enlarged.  In  both,  the  true 
molars  have  identically  the  same  pattern  in  detail  in  both 
jaws,  including  the  absence  of  the  third  lobe  upon  the  last 
lower  molar,  which  separates  Meniscotherium  from  all  early 
Condylarthra  and  Perissodactyla.  I  was  especially  struck 
also  by  the  presence  of  a  short  posterior  crest  formed  of  the 
hypocone  and  hypoconule  in  the  upper  molars,  and  by  the 
reduplication  of  the  antero-internal  tubercle  (metaconid)  in 
the  lower  molars.  At  the  time  only  the  upper  tarsals  of  Men- 
iscotherium were  known ;  these  possess  the  unguiculate  char- 
acters which  are  exhibited  in  Phenacodus  and  all  early  ungu- 
lates but  are  distinguished  by  a  fibular  facet  upon  the  calca- 
neum.  It  appeared  to  me  altogether  probable  that  the  Wahsatch 
form  was  related  to  the  ancestors  of  Chalieotherium,  and  that 
the  question  would  be  decided  by  the  discovery  of  its  feet. 
This  discovery  was  reported  sooner  than  was  expected  in 
Marsh's  recent  paper  upon  M,  (Hyracops)  sociale  in  which  the 
fore  and  hind  feet  are  fully  figured. 

The  feet  of  Meniscotherium  pres'ent  only  one  feature  which 
definitely  points  to  those  of  Chalieotherium,  namely,  they  are 
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functionally  tridactyl,  the  outer  toes  being  much  shorter  than 
the  three  median  toes.  Marsh  describes  the  terminal  pha- 
langes as  intermediate  between  hoofs  and  claws ,  the  extremi- 
ties are  thin,  slightly  expanded,  and  apparently  covered  by 
thin  nails.  In  other  respects  the  feet  are  very  primitive  and 
exhibit  all  the  unguiculate  features  we  now  invariably  expect 
to  find  among  the  primitive  ungulates,  namely,  (1)  the  "  cen- 
trale  "  and  possibly  (2)  the  "  tibiale,"  (3)  the  fibular  facet  upon 


Fig  2.    Fore  and  hind  Feet  of  MenUcothenum  (Ilyracops)  sociale  after  Marsh. 

the  calcaneum,  (4)  the  "astragalar  foramen,"  (5)  the  serial  or 
undisplaced  facets  in  both  tarsus  and  carpus.  As  this  was  the 
parent  ungulate  type  there  is  no  insuperable  difficulty  in  sup- 
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posing  that  the  ungulate  carpus  and  tarsus  of  Chalicotherium 
were  derived  from  those  of  Meniscotherium. 

The  terminal  phalanges  present  a  greater  obstacle ;  is  it  pos- 
sible that  having  progressed  only  so  far  toward  hoofs  as  to  be 
called  "intermediate,"  they  have  subsequently  retrogressed 
into  curved  claw-bearing  ungues?  I  consider  this  possible  but 
not  in  itself  probable.  We  must  not  forget  the  manus  of  the 
subungulate  Lemurs  which  bears  three  or  four  terminal  nails 
and  one  large  claw;  or  the  phalanges  of  the  unguiculate 
Mesonyx  which  are  cleft,  but  also  flattened  and  verj'  ungulate 
in  appearance.  The  line  of  division  between  claws,  nails  and 
incipient  hoofs  was  not  very  sharply  drawn.  Another  diffi- 
culty is  seen  in  the  fact  that  the  median  toe  (III)  of  Menisco- 
therium is  enlarged,  it  is  mesaxonic ;  while  the  lateral  toe  (IV) 
of  Chalicotherium  is  enlarged. 


Hg  3-     Fore  and  hind  Feet  of  Chalicotherium  after  Gervais,    (from  Sansan.). 

To  oflfeet  these  difficulties  we  find  the  striking  similarities  in 
the  molar  teeth  already  noted,  and  in  the  dental  series  as  a 
whole.     Meniscotherium  is  very  exceptional  in  the  absence  of 
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a  third  lobe  to  the  last  lower  molar.  The  resemblance  between 
the  skulls  of  these  two  types  is  also  very  marked  in  the  whole 
region  behind  the  infra-orbital  foramen.  We  see  the  same 
form  of  cranium,  occiput,  and  auditory  region. 

I  conclude,  therefore,  by  giving  a  table  of  the  resemblances 
and  differences  between  the  two  types.  Both  are  numerous. 
The  question  is,  which  are  most  fundamental  ? 

Meniscx)therium.  Chalicotherium. 

1°  Cutting  teeth  somewhat  reduced Reduced  or  rudimentary. 

Upper  molars,  buno-selenodont The  8ame 

A  short  posterior  crest.    Protooon-         The  same.  Protoconule  re- 

ule  large.  duced. 

Lower  molars  lopho-selenodont The  same. 

MetacoDulid  reduplicate.    No  3rd 

lobe  on  M*.  The  same. 

2°  Five  digits.    Functionally  tri-  Three  digits.    Structurally 

dactyl.    Mesaxonic.  tridactyL    Not  mesaxonic. 

Carpus  and  tarsus,  serial,  (un- 

guiculate  type) Displaced  (ungulate  tjrpe). 

3®  Centrale,  tibiale,  3rd  trochan- 
ter, entepicondylar  foramen, 

Fibulo-calcaneal  facet *....A11  wanting. 

4^  Terminal  phalanges  sub-ungu- .Unguiculate. 

late. 
5°  Plantigrade.  Sub-digitigrade. 

Many  of  these  differences  are  such  as  separate  higher  from 
lower  forms,  especially  those  under  3°  and  5°.  We  witness 
the  loss  of  the  primitive  characters  under  3°  in  many  distinct 
phyla,  also  the  modification  of  the  characters  under  2°  and  5^. 

I  have  now  endeavored  to  clearly  state  the  pros  and  cons 
of  this  question.  The  evidence  for  the  original  ungu- 
late affinities  of  the  Ancylopoda  seems  to  me  much  stronger 
than  that  for  its  purely  unguiculate  origin.  Supporting  this 
view  is  the  strong  likeness  of  the  skull  and  teeth  of  Chalico- 
therium to  those  of  Meniscotherium,  and  finally  the  analogies 
which  it  presents  to  the  perissodactyls  in  the  modernization  of 
the  feet,  wrist  and  ankle.  My  conception  of  its  origin  and 
zoological  relations  can  be  expressed  in  the  following  diagram. 
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Meniscoth  eri  idse 


Phenacodontidse 
Condylarthra 


Protungulata 
(unguiculate) 

The  purpose  of  this  paper  is  not,  however,  to  express  a  final 
opinion  but  to  suggest  inquiry.  While  agreeing  with  Cope 
that  the  Ancylopoda  represent  a  distinct  division  of  the  mam- 
malia, we  'must  admit  that  the  broad  zoological  relations  of 
this  division  are  yet  to  be  determined. 


a.  Internal.  i.  Anterior.  c.  External. 

Fig.  4.     Right  hind  fool  of  ArHonyx  gaudryi. 

Postscript. — The  Discovery  of  Artionyx. 

The  hind  foot  of  Artionyx  gaudryi  was  found  last  summer 
by  the  American  Museum  party,  under  Dr.  Wortman,  in  the 
White  River  Miocene  of  South  Dakota. 

The  discovery  of  this  foot  was  one  of  those  complete  surprises 
which  render  palaeontological  research  so  fascinating.  As  indi- 
cated in  the  above  article,  we  were  daily  expecting  to  find 
remains  of  Chalieotherium  in  the  lower  Miocene  of  America, 
but  no  one  could  have  anticipated  finding  a  type  related,  and 
yet  so  entirely  different. 
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As  Chalicotherium  may  be  broadly  termed  an  unguiculate 
perissodactyl,  so  Artionyx  may  be  called  an  unguiculate  artio- 
dactyl.  This,  in  fact,  sums  up  the  main  difference  between 
these  types  when  we  add  that  the  terminal  phalafiges  in  the 
former  are  cleft,  and  in  the  latter  are  uncleft. 

If  this  foot  of  Artionyx  had  the  metatarsals  cut  off  half  way 
down,  no  one  would  hesitate  to  call  it  truly  artiodactyl.  The 
tibia,  fibula,  astragalus  and  calcaneum,  the  navicular  with  its 
posterior  hook  for  the  great-flexor  tendon,  the  conjoined 
ecto-  and  mesocuneiforms,  the  nearly  even  pairs  of  toes  on 
either  side  of  the  middle  line — all  these  structures  bear  a 
marked  artiodactyl  stamp.  The  entocuneiform  is  missing, 
but  there  is  no  doubt  that  it  supported  a  first  digit;  of  which 
the  proximal  phalanx  is  fortunately  preserved. 

The  distal  ends  of  the  metatarsals  and  the  phalanges  exhibit 
the  same  sudden  transition  to  an  unguiculate  type  which  we 
observe  in  Chalicotherium,  in  fact  they  bear  a  very  marked 
resemblance  to  the  corresponding  parts  in  the  feet  of  the 
carnivora,  until  we  come  to  the  terminal  phalanges,  which  are 
short,  deep  and  laterally  compressed,  but  not  hooked  or  retrac- 
tile.    As  observed  above,  they  are  not  cleft. 

The  foot  differs  as  widely  from  that  of  Chalicotherium  as 
that  of  the  pig  does  from  that  of  the  tapir.  It  is  somewhat 
hazardous  to  make  a  deduction  from  the  foot  alone,  but  we 
have  ventured  to  divide  the  Ancylopoda  into  two  subdivisions. 

ORDER.  SUB-ORDERS. 

Ancylopoda,  Ungulate,  with  A.  Periasonyehia  (odd  clawed), 
unguiculate  terminal  phalanges.         with     perissodactyl    tarsus     and 

mesaxial  reduction.  Ungues  cleft. 
B.  Artionychia   (even  clawed), 
with  artiodactyl  tarsus  and  parax- 
ial reduction.    Ungues  uncleft. 

Subsequent  discoveries  may  show  that  these  are  merely  two 
families — ^the  Chalicotheridse  and  Artionychidse.  This  discov- 
ery rather  strengthens  the  idea  of  the  relationship  of  Menis- 
cotherium  to  the  Ancylopoda — for  we  observe  in  Artionyx  the 
fibulo-calcaneal  facet  of  the  older  genus,  also  the  depression 
upon  the  inner  side  of  the  astragalus. 
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EDITORIALS. 

EDITORS,  E.  D.  COPE,  AND  J.  8.  KINGSLEY. 

— Botanists  are  waking  up  to  the  fact  that  they  have  too  long 
Deglected  to  conform  to  the  law  of  priority  in  nomenclature.  The 
return  to  older  names  of  genera,  species,  etc.,  produces  temporary 
inconvenience,  but  it  is  in  the  interest  of  stability,  which  is  the  funda- 
mental condition  of  convenience  in  this  matter.  Persons  who  are 
accustomed  to  use  certain  names  find  it  difficult  to  change  them,  and 
endeavor  to  make  exceptions  to  the  general  rule,  as  some  leading  bot- 
anists are  now  proposing.  But  the  sooner  a  clearing  up  of  the  whole 
matter  is  made  the  shorter  will  be  the  discomfort,  for  the  law  of  pri- 
ority is  fundamental  and  must  be  supported  under  all  circumstances 
that  fall  within  the  scope  of  nomenclature. 

It  is  evident,  however,  that  in  cases  which  violate  other  laws  of 
nomenclature,  the  law  of  priority  has  no  application.  Such  are  typo- 
graphic and  orthographic  errors ;  also  terms  which  cannot  be  given  a 
Latin  or  Greek  form.  Such  rules  are  the  conditions  of  ordinary  schol- 
arship. There  is  another  rule  which  belongs  to  scientific  scholarship 
which  has  been  hitherto  respected,  but  which  a  small  number  of 
American  zoologists  are  endeavoring  [to  set  aside.  This  is,  that  no 
name  or  term  is  available  for  scientific  use  which  has  not  been  accopi- 
panied  by  a  definition  prior  .to  the  publication  of  any  other  name  for 
the  same  thing  published  with  a  descriptiom  So  self-evident  is  the 
necessity  of  this  rule  that  it  has  been  adopted  without  exception  by  all 
scientific  societies  and  committees  in  all  countries  which  have  proposed 
or  revised  laws  of  nomenclature.  The  primary  element  in  all  exact 
language  is  the  definition  of  terms,  and  to  omit  this  condition  from 
scientific  nomenclature  is  to  abandon  science  and  to  go  into  literature, 
if  mere  word-making  can  be  dignified  by ^ such  a  title.  When  we 
remember  what  a  passion  this  word-making  becomes  in  some  persons, 
it  is  clear  that  science  must  have  some  protection  from  it.  The  only 
way  that  this  protection  may  be  had  is  to  demand  a  raison  d'etre  for 
every  name  that  is  proposed.  The  student  then  knows  with  what  he 
has  to  deal,  and  the  proposer  places  himself  on  record  in  an  available 
form.  The  abuses  of  the  neglect  of  this  rule  are  self-evident,  since  it 
lays  the  sciences  open  to  charlatanism  and  to  pretence  of  every  descrip- 
tion, and  makes  scientific  literature  of  the  catalogues  of  the  showman 
and  the  salesman. 
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The  odIj  body  which  has  encouraged  this  abuse  is  the  American 
Ornithologists  Union,  which  in  its  rules  straddles  the  question.  One 
result  of  this  position  is  that  members  of  that  body  are  not  a  unit  in 
their  opinions  on  this  point.  A  concrete  case  is  the  lists  of  names 
published  a  half  century  ago  by  Fitzinger.  In  his  early  days  this 
naturalist  made  a  creditable  beginning  of  scientific  work,  but  he  soon 
lapsed  into  a  cataloguer  and  list-publisher.  He  projected  comprehen- 
sive systems  which  have  little  or  no  correspondence  with  nature,  and 
filled  them  out  with  names  without  definitions,  many  of  which  are  not 
applicable  to  anything  which  can  be  defined.  So  well  known  has  this 
been  in  Europe  that  this  work  of  his  has  been  long  since  relegated  to 
the  waste  heap,  where  it  should  by  all  means  be  permitted  to  remain. 
But  the  love  of  change  has  induced  a  few  Americans  at  this  late  day 
to  resuscitate  this  rubbbh.  No  better  motive  can  be  ascribed  for  this 
resurrection,  for  it  is  not  in  accordance  with  existing  rules ;  it  is  very 
inconvenient;  and  it  opens  the  door  to  continued  inconvenience  of  the 
same  kind.  It  is  a  blow  at  scientific  scholarship,  and  a  distinct 
encouragement  to  dishonest  work. 

It  is  hardly  likely  that  the  botanists  will  split  upon  this  rock. 

— The  late  meetings  of  the  American  Society  of  Naturalists  and 
the  allied  societies  of  morphologists,  anatomists  and  physiologists,  held 
at  Princeton,  N.  J.,  brought  together  a  representative  body  of  the 
most  active  workers  in  the  natural  sciences  of  the  eastern  part  of  the 
country.  The  west  was  ably  represented  by  members  from  Cincinnati, 
Denison  and  Chicago  Universities.  These  meetings  add  to  the  pleas- 
ures of  the  holidays,  supplementing  family  reunions  by  professional 
reunions  of  men  bound  together  by  similarity  of  tastes  and  modes  of 
thought.  The  advantages  of  these  meetings  are  various,  but  one  most 
obvious  one  is  the  stimulus  to  care  and  precision  which  results  from 
free  and  friendly  criticism.  After  living  in  an  atmosphere  of  this 
kind,  the  mind  more  fully  appreciates  the  contrast  between  the  more 
or  less  careless,  not  to  say  disingenuous  habits  of  thought  that  are  so 
common,  and  the  clear,  rational,  and  truthful  attitude  of  the  mind 
which  is  so  conspicuous  in  the  workers  in  the  fields  of  science.  The 
welcome  given  by  President  Patton  was  as  clear  and  honest  as  the 
minds  of  the  men  he  faced,  and  it  was  a  welcome  to  truth,  let  it  come 
from  what  quarter  it  may. 

The  geologists  were  missed  from  an  assembly  which  should  include 
such  a  body  of  energetic  workers  as  now  constitute  the  Greological 
Society  of  America.     In  view  of  possible  further  segr^ation,  a  com- 
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mittee  was  appointed  by  the  parent  Society  of  Naturalists  to  suggest  to 
the  society  some  measures  looking  toward  a  combined  organization, 
so  that  future  cooperation  might  be  assured.  Such  a  combination 
would  hold  a  winter  meeting  corresponding  to  the  summer  meeting  of 
the  American  Association  for  the  Advancement  of  Science,  with  the 
difference  that  it  would  consist  of  professional  naturalists  only. 

— The  Smithsonian  Institution  has  been  requested  by  a  petition 
signed  by  a  large  number  of  American  naturalists  and  by  a  resolution 
of  the  American  Society  of  Naturalists,  to  pay  for  the  support  of  a 
table  at  ifie  Naples  Marine  Biological  laboratory  to  be  occupied  by 
American  students.  It  would  seem  that  such  an  appropriation  of 
money  is  within  the  objects  of  the  Institution  as  defined  by  the  will  of 
Smithson.  As  a  school  for  original  investigators,  the  Naples  Labora- 
tory has  been,  and  doubtless  will  continue  to  be,  of  the  greatest  utility. 
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RECENT  LITERATURE. 

Two  Text-Books  of  Human  Embryology. — Only  a  few 
years  ago  the  physician  who  wished  to  know  anything  about  the 
development  of  the  human  body  found  his  whole  supply  of  infor- 
mation in  one  or  two  chapters  of  his  physiological  text-book.  In 
some  respects  the  statements  to  be  found  there  were  reliable,  but,  at 
least  in  most  American  physiologies,  they  were  strange  misconceptions, 
as  they  could  scarcely  help  being,  for  they  were  abstracts,  at  sixth  or 
seventh  hand  of  the  wonderful  r^earches  of  Bischoff,  of  Rathke  and 
of  von  Baer,  with  never  a  bit  of  autoptic  knowledge  on  the  part  of 
the  compiler. 

In  the  last  two  decades  our  knowledge  of  the  embryology  of  man 
and  of  the  other  mammals  has  been  greatly  increased,  so  that  the 
summary  given  by  Balfour  scarcely  ten  years  ago  is  in  many  respects 
behind  the  times.  So  a  new  r^um^  in  English  is  very  acceptable. 
"  It  never  rains  but  it  pours."  The  same  week  brings  to  our  table  two 
works  with  essentially  the  same  scope — that  is  the  embryology  of  man 
and  the  mammals,  with  side  lights  on  the  lower  vertebrates — but  of 
greatly  different  treatment. 

The  first  to  be  mentioned,  Minot's  Human  Embryology,*  is  a 
large  octavo  volume,  especially  designed  for  the  physician.  That 
is,  it  seems  admirably  adapted  to  lead  the  medical  student  or  prac- 
titioner into  a  clearer  knowledge  of  the  history  of  the  human  body, 
a  knowledge  of  which  the  average  physician  has  but  the  veriest 
smattering.  Minot  gives  first  an  introduction  in  which  he  describes 
the  uterus  and  outlines  the  stages  of  human  development.  Then  the 
main  portion  of  the  book  is  divided  into  five  parts.  In  the  first  we 
have,  an  account  of  the  history  of  the  genital  products  and  the  theory 
of  sex,  together  with  a  brief  discussion  of  heredity.  In  Part  Two  the 
origin  and  meaning  of  the  germ  layers  are  discussed.  This  portion 
will  prove  more  or  less  familiar  to  our  readers,  as  several  of  its  chap- 
ters have  already  been  given  in  our  pages.  In  the  Third  Part  the 
chapters  treat  of  the  building  up  of  the  embryo,  those  of  the  Fourth  of 
the  foetal  appendages,  while  the  Fifth  Part  takes  up  the  foetus.  As 
an  appendix  given  is  an  exceedingly  condensed  list  of  references  to 
the  authorities  quoted  in  the  text    Such  a  table  of  contents  as  that 

^Human  Embryology  by  Charles  Sedgwick  Minot.    N.  Y.,  William  Wood 
&  Co.,  1892,  pp.  xxiii  +  816. 
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giyen  above  must  fail  to  give  an  adequate  idea  of  this  book,  and  yet 
it  IB  about  as  much  of  detail  as  our  space  will  allow.  In  general  we 
may  say  that  the  book  pleases  us ;  that  while  we  find  a  few  statements 
bere  and  there  which  we  might  question,  we  feel  deeply  indebted  to 
Prof.  Minot  not  only  for  the  compilation  of  such  a  valuable  r^um^  of 
the  work  of  other  embryologists,  but  for  the  numbers  of  new  contri- 
butions which  we  find  in  his  pages.  One  feature  which  is  of  especial 
value,  and  which  cannot  but  strike  the  reader,  is  the  richness  of  cita- 
tion of  the  works  of  other  students.  The  illustrations  also  are  good, 
and  while  most  of  them  are  processcuts,  the  majority  have  a  freshness 
which  is  very  pleasing. 

The  other  work  upon  our  list.  Prof  Mark's  Translation  of  Hertwig's 
Embryology,'  does  not  need  very  extended  mention,  as  the  original 
has  already  been  noticed  in  this  journal.  Its  plan  is  greatly  different 
from  that  of  Minot  in  that  after  the  introductory  chapters  of  Part 
One  the  history  of  development  is  followed  for  the  organs  of  the  differ- 
ent germ-layers:  Entoderm,  mesoderm,  ectoderm  and  mesenchym. 
The  translation  is  done  in  a  very  satisfactory  manner,  and  a  careful 
reading  of  a  considerable  portion  of  the  translation  fails  to  reveal 
many  of  the  *'  awkward  renderings,  and  German  idioms "  to  which 
Dr.  Mark  refers  in  the  preface.  One  feature  of  the  translation 
deserves  mention.  For  anlage  the  term  fundament  is  used.  Had  this 
translation  been  introduced  several  years  ago  it  might  hope  for  general 
acceptation,  but  now,  that  anlage  is  being  bodily  carried  over  into 
English  (Minot,  for  instance,  uses  it  throughout),  we  hardly  think 
that  the  translation  will  prevail,  especially  in  the  face  of  the  other  and 
not  obsolete  meaning  of  the  word.  The  printing  of  the  text  is  good, 
but  some  of  the  cuts  of  the  translation  (cliches  from  the  German  cuts) 
are  muddy  and  lack  the  clearness  and  delicacy  of  the  German  edition. 

It  would  have  been  difficult  to  find  two  men  better  adapted  for  their 
respective  tasks  than  these.  For  ten  years  Dr.  Minot  has  been  accumu- 
lating the  materials  for  his  portly  volume,  and  he  has  had  excep- 
tional facilities  in  working  over  the  preparations  of  some  of  the 
European  masters.  Dr.  Mark,  on  the  other  hand,  brings  to  the  posi- 
tion of  translator  an  accurate  and  detailed  knowledge  of  the  subject 
matter,  and  an  almost  extreme  care  that  every  word  in  his  translation 
shall  express,  so  far  as  the  genius  of  our  language  permits,  exactly  the 

Text  Book  of  the  Embryology  of  Man  and  Mammals,  by  Dr.  Oscar 
liertwig,  translated  from  the  third  German  edition  by  Edward  L.  Mark. 
London,  Swan  Sonnenschein ;  New  York,  Macmillan  &  Co.  1892,  pp.  xvi 
-h  670. 
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idea  of  his  author.  A  comparison  of  the  two  works  is  difficult.  For 
the  student  who  has  already  a  good  foundation  in  the  broader  features 
of  general  embryology,  possibly  Mark's  Hertwig  will  prove  the  more 
useful,  for  it  gives  more  the  broader  features  oi  ontogeny  without  pay- 
ing great  attention  to  minor  and,  for  him,  unimportant  detail.  Minot's 
work,  on  the  other  hand,  from  its  method  of  treatment,  may  be  better 
adapted  for  the  student  of  medicine,  for  it  takes  up  the  subject  more  in 
accordance  with  the  ideas  which  he  receives  from  the  rest  of  his  special 
training,  and  in  those  points  which  may  prove  of  value  in  questions  of 
medical  jurisprudence  it  gives  a  fulness  of  detail  which  is  foreign  to 
the  purpose  of  the  other  work.  Yet  the  average  practitioner  will 
probably  have  little  to  do  with  either  volume.  All  that  he  cares  to 
know  concerning  the  questions  discussed,  would  occupy  very  few 
pages,  and  the  670  pages  of  Mark's  Hertwig,  and  the  over  800  in 
Minot's  volume,  will,  we  fear,  scare  away  the  very  men  who  most  need 
the  information  they  contain.  Yet  it  is  difficult  to  see  how  the  matter 
could  be  much  more  condensed.  The  fault  is  not,  in  either  case,  with 
the  author,  but  rather  with  the  extent  of  our  knowledge.  This,  how- 
ever, will  prove  no  drawback  for  the  student  of  morphology,  and,  we 
doubt  not,  these  will  be  two  of  the  most  consulted  books  in  his  library, 
for  they  are  the  two  most  important  additions  in  our  language  to  the 
literature  of  biology  for  the  year  1892. 

To  conclude,  we  would  say  that  both  books  are  valuable,  and  should 
be  owned  by  all  morphologists.  Minot's  volume  is  possibly  the  better 
adapted  from  its  arrangement  for  the  physician,  and  the  greatest 
objection  which  we  can  see  to  its  use  by  medical  men  is  its  size. 

Geological  Survey  of  Texas,  1891.' — This  volume  constitutes 
the  Third  Annual  Report  of  the  Geological  Survey  of  Texas.  It  con- 
sists of  the  usual  introductory  statements  of  the  State  Geologist,  E.  T. 
Dumble,  followed  by  the  several  reports  of  his  assistants.  The  accom- 
panying papers  are  reports  on  the  geology  and  paleontolo'gy  of 
important  regions  by  specialists  in  those  departments.  Mr.  Kennedy 
contributes  the  result  of  investigations  which  carried  him  across  the 
po3t-cretaceous  deposits,  from  Terrell,  in  Kaufman  County,  in  a  south- 
easterly direction  to  the  mouth  of  the  Sabine  River.  Mr.  Cummins 
gives  a  detailed  report  on  the  geology  of  the  Llailo  Estacado.  He 
traced  the  Carboniferous  formation  to  its  farthest  outcrop  in  Central 
Texas,  determined  the  northern  extension  of  the  Cretaceous  along  the 

Third  Annual  Report  of  the  Geological  Survey  of  Texas,  1891.  E.  T. 
Dumble,  State  Geologist,  Austin,  1892. 
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eastern  escarpment  of  the  Staked  Plains,  and  determined  the  extent 
of  the  Dockum  and  Blanco  Canyon  Beds  and  their  relation  to  the 
underlying  strata.  The  Stratigraphy  of  the  Triassic  formation  in 
northwest  Texas  was  assigned  to  N.  F.  Drake,  who  embodies  his  obser- 
vations in  a  short  paper  of  twenty-one  pages.  Mr.  Steemwitz  is  still 
at  work  on  the  Trans-Pecos  region.  In  his  paper  he  states  that  rocks 
of  Carboniferous  age  have  been  traced  over  a  large  area  of  this  region, 
gives  the  age  and  relations  of  certain  conglomerates,  and  the  strati- 
graphic  relationship  between  the  schists  and  the  red  grit.  Prof  E.  D. 
Cope,  who  had  in  charge  the  fossil  vertebrata,  reports  on  collections 
from  the  Fayette  formations,  the  Blanco  Canyon  bed,  and  the  Triassic 
or  Dockum  beds.  Dr.  Sterki  furnishes  notes  on  shells  found  in  a  dry 
salt  lake  near  Eddy,  New  Mexico. 

The  illustrations  are  numerous  and  compare  favorably  with  those  of 
previous  publications  of  the  survey. 

Mineral  Resources  of  the  United  States,  1889  and  1890/ — 
This  volume  is  the  seventh  of  the  series  of  Mineral  Resource^  of  the 
United  States,  and  carries  the  statistical  data  to  Dec.  31, 1890.  An 
idea  of  the  amount  and  value  of  the  various  useful  mineral  products 
is  given  in  a  brief  summary  which  forms  the  opening  chapter.  The 
remaining  530  pages  comprise  carefully  prepared  statistical  papers 
confining  much  valuable  information. 

According  to  the  report  the  year  1890  was  a  period  of  unexampled 
activity  in  mining,  particularly  so  in  iron,  silver,  copper,  coal  and 
petroleum.  The  total  value  of  the  product  is  put  at  $656,604,698,  an 
increase  far  beyond  any  previous  year. 

In  addition  to  its  individual  index,  this  volume  contains  the  general 
index  to  the  entire  series  from  1882  to  1890  inclusive. 

^Mineral  Resources  of  the  United  States,  1889  and  1890.  David  T.  Day, 
Chief  of  the  Division  of  Mining  Statistics  and  Technology,  Washington, 
1892. 
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GEOLOGY  AND  PALEONTOLOGY. 

Paleozoic  Formations  of  Southern  Minnesota. — A  sys- 
tematic account  of  the  Paleozoic  formations  of  southeastern  Minnesota, 
hy  C.  W.  Hall  and  F.  W.  Sardeson,  is  given  in  the  Bulletin  of  the 
Geological  Society  of  America  for  1892.  The  rocks  described  occupy 
an  area  some  13,200  square  miles  in  extent.  They  stretch  eastward 
from  a  straight  line  between  Mankato  and  Hinckley  to  the  8tate  of 
Wisconsin,  and  from  Chengwatona  southward  to  Iowa.  These  periods 
of  geologic  time  are  represented  by  three  formations :  Upper  Cam- 
brian, Ordovician,  and  Devonian.  These  Paleozoic  rocks  are  under- 
lain by  the  Archean  and  Algonkian,  and  lie  beneath  patches  of  Cre- 
taceous and  a  covering <of  quaternary  debris  save  in  the  extreme  south- 
eastern corner  included  in  Chamberlin's  "driftless  area." 

The  Upper  Cambrian  is  represented  in  this  region  by  the  Potsdam 
sandstone  and  the  Magnesian  series ;  the  Ordovician  by  the  St.  Peter, 
the  Trenton,  and  the  Cincinnati  beds.  The  Devonian  is  present  in  so 
thin  a  layer  in  which  so  few  fossils  occur  that  it  cannot  be  assigned  to 
any  division  of  that  group,  but  is  supposed  to  belong  near  the  middle. 

The  writers  give  the  following  summary  of  thickness  and  leading 
lithological  characters  based  chiefly  upon  their  own  measurements  and 
determinations : 
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The  Genus  Hybodus. — According  to  Mr.  A.  S.  Woodward,  the 
genus  HybodoB,  which  was  determined  solely  from  the  evidence  of  the 
teeth  and  associated  ribbed  donal  fin-spines,  is  now  definitely  deter- 
mined by  the  other  essential  r^ions  revealed  by  new  specimens. 
The  fossils  in  question  comprise  numei-ous  skulls  and  two  portions  of 
the  trunk  of  the  typical  Hybodus  haaanus  from  the  Wealden  of  the 
Sussex  coast 

The  characters  which  afford  information  are  (1)  the  presence  of 
hooked  cephalic  spines,  and  (2)  the  occurrence  of  a  vacant  space 
between  the  neural  and  hsemal  arches  of  the  endoskeleton,  which 
must  have  been  occupied  by  a  persistent  notochord.  Mr.  Woodward 
is  inclined  to  think  that  the  presence  or  absence  of  cephalic  spines  will 
eventually  prove  to  be  a  sexual  character. — Proceeds.  Yorkshire  Geol. 
and  Polytechnic  Soc,  VoL  xii,  1891. 

On  Some  Dic}modont  and  Other  Reptilian  Remains  from 
the  Elgin  Sandstone. — At  the  Aberdeen  meeting  of  British  Asso- 
ciation in  1835,  Dr.  Traquair  called  attention  to  the  skull  of  a  Diey' 
nodont  which  had  been  discovered  in  the  Elgin  sandstone  of  Cutlies 
Hillock  (=  New  Spynie).  Since  that  time  several  other  specimens 
have  been  obtained  from  the  same  place,  some  of  which  are  the  prop- 
erty of  the  Elgin  Museum,  while  others  belong  to  the  Geological 
Survey  of  the  United  Kingdom.  These  specimens  are  now  being 
worked  out  by  Mr.  E.  T.  Newton,  and  the  following  is  a  preliminary 
note  on  the  interesting  results  which  have  been  obtained. 

All  the  reptile  remains  obtained  from  Cutlies'  Hillock  are  in  the 
condition  of  hollow  casts,  the  bones  themselves  having  been  dissolved 
away ;  this,  it  will  be  remembered,  was  the  case  with  some  of  the 
examples  of  Stagonolepis  from  the  Elgin  sandstone,  described  by  Prof 
Huxley,  and  the  method  of  taking  casts  from  the  hollow  cavities 
which  was  adopted  in  that  case,  has  been  found  of  great  advantage  in 
the  present  instance.  The  blocks  when  brought  from  the  quarry  were 
more  or  less  split  open,  exposing  portions  of  the  specimens.  In  some 
cases  these  cavities  were  traced  out  and  developed  with  the  chisel, 
while  in  others  they  were  further  split  open,  thus  allowing  casts  to  be 
taken.  In  many  cases  these  casts  had  to  be  made  in  several  parts  and 
afterwards  fitted  together.  The  time  and  labor  involved  in  thb  task 
have  been  repaid  by  the  restoration  of  the  skulls  and  parts  of  skele- 
tons of  several  DieynodonUj  and  one  or  two  other  equally  remarkable 
forms  of  reptiles. 
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In  most  of  these  epeoimensy  including  that  noticed  by  Dr.  Traquair, 
the  skulls  are  similar  in  form,  although  differing  in  minor  details,  and 
have  a  general  resemblance  to  the  South  African  Dicynodon  and 
Ovdenodon,  some  of  them  having  small  tusks  in  the  maxillary  bonea. 
With  most  of  these  skulls  parts  of  the  skeleton  have  been  found. 
Two  or  three  show  the  position  of  the  vertebral  column  and  ribs,  but 
up  to  the  present  no  definite  centra  have  been  traced ;  besides  this 
there  b  evidence  of  scapula,  clavicle,  humerus,  radius,  and  ulna,  the 
humerus  having  the  characteristic  anomodont  expansion  of  the  two 
extremities.  In  two  specimens  the  ilia  are  preserved.  These  forms 
appear  to  be  distinct  from  Dicynodon^  and  probably  represent  at  least 
two  or  three  species. 

Another  skull  presents  most  of  the  characters  of  Lystrosaurus, 
but  has  a  short  muzzle  and  no  teeth.  The  last,  and  by  far  the  most 
remarkable  skull  of  this  series,  i^  about  six  inches  in  length,  and  has 
the  outer  surface  completely  covered  in  by  bony  plates,  the  nostrils, 
eyes,  and  pineal  fossa  being  the  only  apertures.  The  chief  feature  of 
this  skull  is  the  extreme  development  of  horns  upon  the  face  and 
cheeks,  there  being  about  thirty  of  these  formidable  defences  varying 
from  about  a  fourth  of  an  inch  to  nearly  three  inches  in  length, 
besides  some  smaller  bones.  The  dentition  is  pleurodont,  and  resem- 
bles very  closely  that  of  the  living  Iguana ;  the  palate  is  laoertilian, 
but  with  the  pterygoids  united  in  front  of  the  pterygoid  vacuity.  This 
skull  reminds  one  very  strongly  of  the  living  Moloch  and  Phrynosoma, 
but  it  probably  finds  its  nearest  ally  in  the  Pareiasaurus  from  the 
South  African  Karoo  bed.  The  detailed  description  of  these  speci- 
mens is  nearly  completed  and  will,  it  is  hoped,  be  shortly  published. — 
Geol.  Mag.,  Nov.,  1892. 

Cenozoic  Insects. — In  discussing  the  Bhynchophora  of  North 
America,  Mr.  S.  H.  Scudder  refers  to  the  variety  and  abundance  of 
insect  life  during  the  early  Cenozoic  period  as  follows : 

"  In  the  earlier  Tertiaries  we  not  only  possess  in  profusion  represen- 
tatives of  every  one  of  the  orders  of  insects,  but  every  dominating 
family  type  which  exists  to-day  has  been  recognized  in  the  rocks ; 
even  many  of  the  families  which  have  but  a  meager  representation 
to-day  have  also  been  discovered,  and  though  many  extinct  genera 
have  been  recognized,  no  higher  groups,  with  a  single  exception  or 
two,  have  been  founded  upon  extinct  forms.  This  is  one  of  the  moat 
striking  facts  which  confronts  the  student  of  fossil  insects.  It  is  the 
more  striking  from  the  delicacy,  the  tenuity,  and  miniatures  of  many 
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of  the  forms  which  are  here  concerned ;  and  the  statement  can  be 
enforced  by  the  further  fact  that  the  parasitic  groups — those  which  are 
entomophagous — are  represented,  as  well  as  many  of  those  which  in  the 
present  time  show  peculiar  modes  of  life;  thus  we  have  representatives 
of  such  microscopic  parasitic  insects  as  Myrmar,  strepsipterons  have 
been  discovered,  the  viviparity  of  the  ancient  Aphides  has  been  shown 
probable,  the  special  sexual  forms  of  ants  and  white  ants  were  as 
clearly  marked  as  to-day,  and  the  triungulin  larva  of  Meloe  has  been 
found  enclosed  in  amber,  showing  that  the  phenomenon  of  hypermeta- 
morphism  had  already  been  developed. — Proceeds.  Boston  Soc.  Nat 
Hist.,  Jan.,  1892. 

Uplifts  in  the  Sierras  of  California. — A  paper  of  Mills  in 
the  Bull.  G.  S.  A.,  Vol.  3,  contains  the  following  account  of  the  oro- 
graphic movements  from  which  result  northern  half  of  the  Sierra 
Nevada  range. 

Along  the  axes  of  the  greatest  uplifting  of  the  present  range  a  pre- 
Mesozoic  range  arose  carrying  up  both  crystalline  and  metamorphosed 
sedimentary  rocks,  which  partially  disappeared  through  erosion  and 
subsidence;  then  a  mesozoic  range  arose  and  its  strata  became  uptilted, 
and  it  in  turn  was  reduced  by  erosion  and  subsidence  to  very  small 
proportions,  and  then  in  Tertiary  and  Quaternary  time  has  arisen  the 
present  range,  which  is  now  undergoing  its  erosion.'' 

A  New  Pliocene  Ruminant.— The  right  mandible  of  a  large 
animal  found  in  the  lowest  Pliocene  formation  in  the  vicinity  of  Oran 
has  been  referred  to  the  order  of  Artiodactyla  by  M.  Pomel  under  the 
name  Lihytherium  maurvsium.  In  dimensions  it  rivals  Helladothe- 
rium,  with  which  it  has  some  affinities,  but  from  which  it  differs  unmis- 
takably. The  fossil  measures  30  centimetres  from  the  posterior  border 
of  the  last  molar  to  the  posterior  part  of  symphysis. — Revue  Scien- 
tifique,  July.  1892. 

A  Remarkable  Artiodactyle  from  the  White  River 
£poch. — In  a  late  number  of  the  Bulletin  of  the  American  Museum 
of  Natural  History,  Drs.  Osbom  and  Wortman  describe  a  species  of 
Artiodactyle  which  differs  much  from  any  form  previously  known. 
A  considerable  part  of  the  skeleton  was  obtained,  together  with  crania 
of  both  male  and  female.  The  superior  premolars  (except  the  last) 
are  simple,  thus  excluding  the  genus  from  the  Booidea,  and  the  cuboid 
and  navicular  bones  are  distinct,  a  character  which  separates  it  from 
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the  Tragulida.  The  cervical  vertebree  are  und  escribed,  but  the  char- 
acters in  general  refer  it  to  the  Oreodootidse  rather  than  to  any  group 
of  the  camel  series.  The  metapodial  bones  are  distinct,  and  there  are 
four  in  front  and  two  posteriorly.  Both  sexes  have  a  pair  of  low 
horn-cores  or  tuberosities  on  the  parietal  bones,  but  the  male  has  other 
tuberosities  and  processes  as  follows :  The  superciliary  borders  are 
produced  posteriorly  into  a  prominent  lobe,  and  a  low  tuberosity  rises 
from  the  frontal  at  its  anterior  border,  just  in  front  of  the  orbit. 
Each  maxillary  develops  an  anteriorly  projecting  process  above  the 
last  premolar  tooth,  and  then  rises  into  a  huge  elevated  compressed 
plate  with  thickened  apex  at  the  side  of  the  narrow  nasal  fissure.  The 
latter  opens  far  posteriorly,  as  the  nasal  bones  ar^very  short  and  wide. 
The  molar  teeth  are  Oreodontoid,  and  the  superior  canines  are  worn 
posteriorly,  shovring  that  there  was  a  large  inferior  first  premolar  as  in 
Oreodon.  The  canine  has  also  the  triangular  section  seen  in  that 
family.  The  inferior  canine  is  recumbent,  and  resembles  an  incisor. 
No  superior  incisors. 

The  absence  of  superior  incisors  is  a  character  which  is  uncommon 
in  the  Oreodontidae,  but  is  found  in  the  genus  Merycopater,  and  prob- 
ably in  Pithecbtes.  The  discovery  of  a  horned  member  of  the  group 
is  interesting.  The  female  of  the  species  was  first  described  by  Marsh 
under  the  name  of  Protoceraa  celer.  It  is  probable,  however,  that  it 
is  nearly  allied  to,  if  not  actually  pertaining  to  the  genus  Stibarus 
Cope,  described  in  1873.  The  latter  was  founded  on  a  fragment  of 
lower  jaw  with  premolar  teeth,  a  part  which  has  not  been  found  in 
the  species  described  by  Drs.  Osborn  and  Wortman.  The  latter  was 
found  by  Dr.  Wortman  in  the  upper  White  River  beds ;  the  Stibants 
ohtusilohm  is  a  smaller  species,  and  comes  from  the  lower  beds  of  the 
same  series.  I  give  figures  of  parts  of  the  skeleton  from  cliches  kindly 
furnished  by  Dr.  Osborn  (Plates  I  and  II).— E.  D.  Cope. 

The  White  Clays  of  the  Ohio  Region. — In  southeastern 
Indiana  and  southwestern  Ohio  occur  a  series  of  clays  overlying  the 
glacial  beds  and  differing  from  them  in  color  and  structure.  There 
are  similar  clay  deposits  in  southern  Ohio  outside  the  glacial  boundary. 
Mr.  Frank  Leverett,  in  a  paper  published  in  the  Amer.  Geol.,  July, 
1892,  cites  evidence  to  show  that  these  deposits  are  synchronous,  that 
they  have  a  common  origin,  that  that  origin  is  independent  of  both 
ice-dams  and  organic  agencies,  but  is  best  explained  by  a  fluvio-lacua- 
trine  hypothesis.  Furthermore,  they  furnish  important  evidence 
concerning  the  sequence  of  events  in  this  region  during  the  glacial 
period. 
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Geological  News,  Generall— Mr.  R.  S.  Tarr  has  published  a 
paper  in  the  Am.  GeoL,  July,  1892,  calling  attention  to  the  relation  of 
secular  decay  of  rocks  to  the  formation  of  sediments.  The  essay  is  in 
the  main  a  summary  of  the  present  knowledge  of  secular  disintegra- 
tion.  The  rocks  of   the  Guadalupe  Mountains  are  referred,  by 

R.  S.  Tarr  to  the  Upper  Coal  Measures  instead  of  the  Permian  as 
determined  by  Shumard.  Bull.  No.  3,  Geol.  Surv.  Texas. A  Geo- 
logical and  Agricultural  Survey  of  the  State  of  Louisiana  has  been 
undertaken  in  the  interest  of  agriculture,  the  first  publication  of  which 
has  just  been  issued.  It  consists  of  a  preliminary  report  on  the  north- 
em  part  of  the  State,  by  Dr.  Otto  Lerch,  covering  the  Topography, 
General  Geology,  Water  Supply,  Distribution  of  Soils  and  Useful 

Minerals. M.  Adolph  Camot  states  that  the  relative  age  of  fossil 

bones  can  be  ascertained  by  estimating  the  amount  of  fluoride  of  cal- 
cium entering  into  their  percentage  composition.  His  method  was 
applied  recently  to  determine  whether  a  human  tibia  was  contempora- 
neous with  the  bones  of  animals  with  which  it  was  associated.  The 
chemical  analysis  proved  that  the  tibia  contained  only  the  same  per- 
centage of  fluoride  as  a  recent  human  bone,  while  the  associated  animal 
remains  yielded  seven  to  nine  times  as  much  fluoride  as  their  recent 
analogues.  Hence  the  tibia  in  question  belongs  to  a  later  period  than 
the  other  fossils  with  which  it  was  found,  a  result  in  which  M.  Riviere 
acquiesces  on  other  grounds. — Comptes-Rendus,  Vol.  cxv,pp.  337-339. 

Archean. — Dr.  Charles  Barrels  announces  the  discovery  of  Ra- 
diolaria  in  the  Archean  rocks  of  Brittany.  The  fossils  occur  in  a  fine 
siliceous  matrix  (phtanite)  associated  with  fragments  of  graphite,  in 
the  neighborhood  of  Lamballe,  C6teS'du-Nord.  M.  Cayeux,  to  whom 
the  fossils  were  submitted,  regards  them  as  simple  Radiolaria,  of  the 
fiunily  Monosphseridae. — Natural  Science,  Oct.,  1892. 

Paleozoic. — According  to  Dr.  Riist,  Radiolarian  fossils  are  abund- 
ant in  Paleozoic  rocks,  and  nearly  all  of  the  Paleozoic  Radiolaria  can 
be  referred  to  the  genera  recognized  by  Haeckel  in  the  seas  of  to-day. 
— PalsBontographica,  Vol.  xxxviii,  pp.  107-200. 

Three  new  species  of  fish — FrotoduB  jexiif  Diplodus  problematictts, 
and  AcarUhodes  tiemutricUut — have  been  added  to  the  list  of  Lower 
Devonian  Fish-&una  by  Mr.  A.  S.  Woodward.  The  fossils  were  col- 
lected by  Mr.  Jex  at  Campbellton,  New  Brunswick,  and  are  now  in 
the  Britbh  Museum. — Geol.  Mag.,  Jan.,  1S92. 
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Mr.  J.  C.  White  reports  a  small  collection  of  fossil  plants  from  the 
Wichita  beds  of  Texas.  They  are  essentially  the  same  with  the  flora 
from  southwestern  PenDsylvania  described  by  Prof.  Fontaine.  This 
makes  an  equivalency  probable  between  the  uppermost  beds  of  the 
Carboniferous  system  in  West  Virginia,  southwestern  Pennsylvania 
and  southern  Ohio  (the  Dunkard  Creek  series),  and  those  of  the 
Wichita  beds  of  Texas — Bull.  Geol.  Soc.  Am.,  Vol.  iii. 

Mesozoic. — A  Termite,  discovered  in  the  English  Lias  by  Mr. 
Montagu  Brown,  exhibits  even  the  patches  of  pigment  on  the  wings. 
It  is  described  by  Dr.  Henry  Woodward  in  the  May  number  of  the 
Geol.  Mag.  under  the  name  Pakeotermes  elluiL Mr.  A.  S.  Wood- 
ward reports  Pholidaphorus  germanieus  from  the  Upper  Lias  of 
Whitby,  Yorkshire.  This  Lepidosteoid  fish  was  observed  by  Quensted 
in  the  Lias  of  Wiirtemburg  and  named  in  1858. — Geol.  Mag.,  Dec., 

1891. A  mammalian  tooth  discovered  by  Mr.  Charles  Dawson  has 

been  given  the  provisional  name  Plagiaulax  dawsonii  by  Mr.  A.  S.Wood- 
ward, who  describes  and  figures  it  in  the  Proceeds.  London  Zool.  Soc, 
Nov.,  1891.    This  fossil  is  the  first  evidence  of  a  European  Cretaceous 

mammal. A  fine  specimen  of   Belonostomus  from    the  Rolling 

Downs  formation  (Cretaceous)  of  Central  Queensland  is  described  and 
figured  by  Mr.  Etheridge  in  the  Trans.  Roy.  Soc.  Victoria,  1891,  under 
the  name  Belonostomus  sweetii.  The  specimen  is  supplemented  by  four 
other  fragments  so  that  all  the  more  important  features  in  the  skeleton 
of  the  fish  are  made  known. 

Cenozoic. — A  proof  of  the  identity  of  the  diatomaceous  beds  of 
New  Jersey,  Delaware  and  the  outcrops  on  the  western  shore  of  Ches- 
apeake Bay  is  afibrded  by  the  presence  of  a  single  specific  form  of 
diatom,  Heliopelta,  which  occurs  at  the  base  only  of  this  bed,  and  has 
not  been  found  elsewhere  in  the  world,  either  fossil  or  recent — Ann. 

Rep.  State  Geol.  New  Jersey,  1891. Mr.  Harl^  reports  the  finding 

of  the  right  mandible  of  a  monkey  in  a  cave  in  the  stone  quarry  of 
Montsaun^s.  The  fossil  in  question  is  that  of  a  Macaque  and  as  it 
appears  to  Mr.  Harl^  to  be  a  distinct  species,  he  has  given  the   name 

Macacus  tolosanus, — Comptes-rendus,  fev.  1892. A  list  of  Birds  from 

the  so-called  Post-Pliocene  drifts  of  Queensland,  by  Mr.  De  Vis,  is  an 
interesting  contribution  to  avian  literature.  The  list  comprises  twenty- 
eight  species  referred  to  twenty-four  genera.  The  whole  of  the  twenty* 
eight  species  and  seven  or  perhaps  eight  of  the  genera  are  extinct. 
This  change  is  very  much  the  same  as  that  observed  in  the  case  of  the 
marsupiak. — Proceeds  Linn.  Soc.  N.  S.  W.,  Vol.  vi. 
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ZOOLOGY. 

The  Cercaria  Stage  of  Amphistomum. — Dr.  Albert  Lang 
has  completed^  the  life-history  of  Amphistomum  subclavatum.  The 
adult  lives  in  the  frog,  the  young  in  the  small  Planorhia  contortns  of 
Grermany.  He  finds  that  the  young  become  encysted  upon  the  skin  of 
the  frog,  and  as  this  is  eaten  at  the  time  of  molting  the  young  obtain 
access  to  the  alimentary  canal  in  that  way.  Lang  also  describes  some 
points  in  the  anatomy  of  the  Cercaria.  Especially  interesting  is  the 
description  of  the  excretory  apparatus  which  cannot  well  be  repro- 
duced without  a  figure. 

Fecundation  of  the  Eggs  of  Clinus  argentatus. — M.  Fred- 
eric Gintel  gives  the  following  account  of  the  habits  of  a  fish  known 
as  Clintis  argentatus  during  the  deposition  of  the  eggs  and  their  fecun- 
dation by  the  male : 

''  The  extrusion  of  the  eggs  occupies  about  half  an  hour,  and  they 
are  deposited  among  the  branches  of  a  clump  of  seaweed,  after  which 
the  female  goes  away  and  the  male  comes  in  his  turn  to  the  algsd  to 
fertilize  the  eggs,  of  which  he  then  becomes  the  guardian  until  they 
are  hatched,  driving  away  all  the  males  and  females  that  come  near  to 
the  nest  If  the  latter,  however,  are  gravid,  he  invites  them  to  lay 
their  eggs  near  those  which  he  is  already  guarding.  M.  Gintel  has 
seen  a  male  fecundate  successively,  and  to  care  for  seven  separate 
depositions  by  as  many  different  females,  at  intervals  of  several  days. 
— Kevue  Scientifique,  AoAt,  1892. 

Preliminary  Descriptions  of  New  Fishes  from  the  North- 
iMrest. — In  the  November  number  of  The  Naturalist  we  described 
a  few  of  the  new  species  collected  in  western  Canada.  We  shall  here 
describe  in  a  brief  way  the  remainder  of  the  new  species.  Full  descrip- 
tions as  well  as  a  general  report  on  the  collections  and  a  comparison 
between  the  fish  faunas  of  the  Red  Biver  of  the  North,  the  Saskatch- 
ewan, the  Missouri,  the  Columbia,  and  the  Eraser  River  will  appear 
later,  the  MS.  of  the  entire  report  being  ready  for  the  press. 
1.  Pantosleus  edumbianm  £.  &  £. 

Three  specimens^  92-100  mm.    Boise  Biver,  Caldwell,  Oregon. 

Related  to  P.  generoms,  the  eye  larger,  the  caudal  longer.    Head 

»Berichte  Naturf.  Gesell.  Freiburg  vi,  81, 1892. 
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4j-4; ;  D.  n.  Hi  or  12i  ;  A  I,8J  ;  scales,  16-19-80-100-15 ;  eye,  1}- 
2  in.  snout,  1^  to  1$  in  interorbital,  3}  to  little  more  than  4  in  head.  All 
the  fins  pointed,  the  caudal  lobes  considerably  longer  than  the  head. 
Light  brown,  with  indistinct  clouds  of  darker. 

2.  Notropis  albeolm  E.  &  E. 

One  specimen  73  mm.  long.    Medicine  Hat,  Assiniboia. 

Related  to  N,  maculatus  and  N,  heterodon.  D.  9i ;  A.  8i  ;  scales, 
4-35-4 ;  15  scales  before  dorsal ;  teeth  4-4, 1,  2. 

More  slender  than  heterolepis ;  fins  all  small ;  origin  of  dorsal  over 
ventral,  equidistant  from  base  of  middle  caudal  rays  and  nares ;  scales 
closely  imbricated,  the  exposed  edges  little  higher  than  long.  Lateral 
line  decurved,  the  tubes  developed  on  fewer  than  ten  scales ;  ventral 
surface  entirely  white;  a  plumbeous  lateral  band  overlaid  with  silvery ; 
a  dark  vertebral  line  from  occiput  to  caudal ;  sides  with  a  few  dark 
specks,  dorsal  surface  more  densely  specked,  the  margins  of  the  scales 
darker. 

3.  Notropis  heterolepis  E.  &  E. 

One  specimen  35  mm.  long.  Fort  Quappelle. 
Related  to  N.  heterodon  and  N.  anogemi^.  D.  9i ;  A.  9J ;  scales 
5-35-4 ;  15  scales  in  front  of  the  dorsal ;  teeth  4-4 ;  dorsal  inserted 
equidistant  between  base  of  upper  caudal  rays  and  anterior  margin  of 
eye,  behind  the  last  ray  of  the  dorsal ;  scales  loosely  imbricated,  almost 
imbedded  in  front  of  the  dorsal ;  scales  along  the  median  line  with  a 
deep  notch  near  the  middle  of  the  posterior  margin ;  the  line  nearly 
straight ;  a  few  black  specks  along  the  base  of  the  anal,  a  dark  line 
from  anal  to  caudal ;  a  dark  band  from  tip  of  snout  along  the  sides  to 
the  caudal ;  a  conspicuous  black  curved  line  at  the  base  of  each  scale 
of  the  lateral  line ;  all  the  scales  above  the  lateral  band  dotted  with 
black ;  a  narrow  vertebral  line  from  occiput  to  dorsal,  a  broad  dusky 
band  on  the  back  between  the  dorsal  and  caudal,  between  this  and  the 
lateral  band  a  lighter  band;  scales  of  back  with  dark  markings; 
series  of  minute  black  dots  along  each  ray  of  the  dorsal,  anal  and 
anterior  portion  of  pectoral ;  dorsal  and  caudal  quite  dark. 

4.  Notropis  reticulatus  E.  &  E. 

Twenty-four  specimens  from  Fort  Quappelle.  Thirteen  specimens, 
the  largest  76  mm.  from  Brandon. 

Related  to  N.  spedrunculuSf  fretensis,  nitidus  and  topeka.  It 
approaches  nearest  to  N.  fretensis  and  topeka.  From  the  former  it 
differs  chiefly  in  the  larger  scales  in  front  of  the  dorsal  and  from  the 
latter  in  the  naked  breast. 
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Head  4,  depth  4-4i  ;  D.  9i  or  lOi  (I  or  II,  8i) ;  A.  9i  (II,  7 J)  ; 
scales  4  or  5-34-3  or  4;  scales  in  front  of  dorsal,  12  or  14 ;  teeth  4-4, 
hooked,  with  evident  grinding  surface ;  head  pointed,  broad  above, 
and  slightly  convex;  snout  decurved,  pointed,  the  lower  jaw  included  ; 
mouth  oblique,  the  premaxillary  on  a  level  with  the  lower  margin  of 
the  pupil  or  somewhat  lower ;  maxillary  reaching  front  of  orbit ;  eye 
large,  considerably  longer  than  snout,  3  in  head,  greater  than  interor- 
bital ;  origin  of  dorsal  over  ventrals,  equidistant  from  tip  of  snout 
and  base  of  upper  caudal  rays ;  longest  ray  scarcely  extending  beyond 
tip  of  last  when  depressed ;  anal  low,  the  longest  ray  not  extending 
beyond  tip  of  last  when  fin  is  depressed,  equal  to  snout  and  eye ;  ven- 
trals reaching  vent,  slightly  longer  than  the  highest  anal  ray ;  pecto- 
rals little  longer  than  head,  less  opercle ;  scales  closely  imbricated,  the 
exposed  edges  considerably  deeper  than  long  in  the  largest  specimens ; 
lateral  line  decurved,  complete;  breast  naked. 

Dark  streak  from  anal  to  caudal,  lower  parts  otherwise  plain ;  a 
dark  vertebral  line,  a  plumbeous  band  along  the  side :  a  faint  spot  at 
the  base  of  the  caudal  about  as  large  as  the  pupil ;  a  series  of  spots 
along  each  side  of  the  lateral  line ;  upper  parts  of  sides  and  the  back 
profusely  spotted,  the  edges  of  the  scales  are  black,  giving  the  whole 
part  a  reticulated  appearance.  The  specimens  from  Quappelle  are 
darker  than  those  from  Brandon. 
6.  Noiropia  seopiferus  E.  &  E. 

Many  specimens   from   Winnipeg,  Brandon,    Fort    Quappelle, 
Medicine  Hat. 

This  species  is  evidently  closely  related  to  N,  liidodns,  from  which  it 
differs  in  having  a  conspicuous  jet  black  spot  about  as  large  as  the 
pupil  at  the  base  of  the  caudal  fin. 

Head  4-4J  ;  depth  4i  ;  D.  9i  ;  A.  lOJ  (II,  8 J) ;  scales  6-36  to  42-4 ; 
14—18  scales  in  front  of  the  dorsal ;  teeth  2,  4-4,  2  grinding  surface 
very  narrow,  on  two  teeth  only ;  head  heavy,  compressed,  flat  above ; 
snout  blunt,  much  decurved  ;  mouth  small,  little  oblique ;  maxillary 
extending  to  eye ;  eye,  3  in  head,  little  less  than  interorbital ;  lateral 
line  complete,  evenly  and  gently  decurved  to  above  origin  of  anal ;  a 
conspicuous  black  spot  at  the  base  of  the  middle  caudal  rays ;  a  sil- 
very lateral  band,  its  dorsal  margin  distinct,  color  otherwise  variable. 
6.  Agosia  faleata  E.  &  E. 

Many  specimens.    Boise  River,  Caldwell,  Idaho. 

Scales  larger  and  fins  much  longer  than  in  A,  nnhila. 

Head  3i  ;  depth  4J-5i  ;   D.  Ill ;  A.  9i  ;   scales  53-60,  about  ten 
above  the  lateral  line ;  dorsal  usually  inserted  directly  over  the  origin 
11 
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of  the  ventra1s>  the  fin  large,  its  anterior  rays  prolonged ;  origin  of 
dorsal  equidistant  from  base  of  middle  caudal  rays  and  nares ;  caudal 
deeply  forked,  the  lobes  acute,  3f  toJBt  in  the  length ;  anal  rays  4J-4f 
in  the  length;  ventrals  always  more  posterior  in  position  than  in 
nubila,  their  tips  extending  to  or  past  middle  of  base  of  anal ;  pector- 
als not  reaching  ventrals. 

A  dark  band  forward  from  eye ;  dark  lateral  band  scarcely  evident ; 
silvery  below ;  sides  and  back  with  numerous  irregular,  well-defined 
dark  blotches ;  anal  and  sometimes  ventrals  with  a  dusky  spot  near 
base  in  front ;  dorsal  and  caudal  faintly  mottled ;  crimson  spots  on 
mandible,  axil  of  ventrals  and  along  base  of  anal. 
7.  Agoeia  shumvap  £.  &  E. 

Four  specimens.    Shuswap  Lake,  near  mouth  of  Eagle  River. 

These  specimens  differ  from  A,  falcata  in  a  few  characters ;  inter- 
gradations  may  be  found,  but  none  exist  in  our  specimens. 

Dorsal  equidistant  from  base  of  middle  caudal  rays  and  posterior 
half  of  eye,  inserted  directly  over  origin  of  ventrals ;  lateral  band 
well  marked,  otherwise  as  in  A.falcaia, 

C.  H.   AND  R.  S.   ElOENMANN. 

The  Larynx  of  Batrachia.— Dr.  H.  H.  Wilder  states*  that 
Amphibia  typically  possess  two  pairs  of  laryngeal  cartilages,  an  ante- 
rior pair  of  arytenoids,  while  the  posterior,  containing  tracheal  rings 
as  well  as  the  future  cricoids,  are  best  called  tracheal  elements.  In 
Proteus  and  Necturus  but  one  pair  is  present,  while  in  many  Anura 
the  tracheal  elements  fuse  in  the  median  line,  forming  a  sort  of  cricoid. 
Wilder  suggests,  arguing  from  position,  innervation,  and  musculature, 
that  the  arytenoids  are  the  fifth  branchial  arches  and  are  further 
homologous  with  the  so-called  inferior  pharyngeal  bones  of  Teleosts. 
The  tracheal  elements,  on  the  other  hand,  are  new  formations. 

The  Kidney  of  Amphiuma. — Dr.  H.  H.  Field  has  studied  the 
kidney  anlage  in  young  Amphiuma  and  finds'  that  here  as  in  the  Cae- 
cilians  as  described  by  Semon,  there  is  a  true  metamerism.  In  his 
material  (which  has  already  served  for  other  studies  published  in  these 
pages^)  the  kidney  reached  back  to  the  cloacal  region,  and  it  was  pos- 
sible to  follow  the  different  stages  of  formation  of  the  canals.  In  the 
caudal  r^ion  in  the  middle  of  each  somite  there  was  a  wide,  sharply 

*Anat.  Anzeiger,  vii,  570, 1892. 

»Verh.  Deutschen  Zool.  Gegellschaft,  1892,  p.  113. 

♦Hay,  Am.  Nat.,  xxii,  p.  315, 1888 ;  Kingsley  1.  c.  xxvi,  p.  671, 1892. 
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bent  tube  which  communicated  on  the  one  band  by  a  nephrostome 
with  the  body  cavity,  and  on  the  other  empties  into  the  segmental  duct. 
Immediately  above  the  nephrostome  was  the  malpighian  body.  Going 
forward  the  looping  of  the  duct  becomes  more  extensive,  and  extends 
from  wall  to  wall  of  the  somite,  but  no  anastomoses  occur  and  the 
nephrostome  is  always  in  the  middle  of  the  somite.  The  ontogeny  of 
this  organ  will  doubtless  prove  of  extreme  interest,  and  this  point  goes 
to  support  Cope's  thesis  of  the  relationships  of  Amphiuma  to  the 
Oymnophiona. 

On  a  New  Spade-Foot  from  Texas. — Spea  laticeps  sp.  nov. 
— Frontoparietal  bones  without  fontanelle,  smooth.  Form  of  head 
and  body  short  and  wide.  Width  of  head  at  tympana  entering  length 
of  head  and  body  two  and  one-quarter  times.  Front  wide  and  per- 
fectly flat,  its  width  entering  the  length  of  the  tibia  two  and  one-quarter 
times,  and  considerably  exceeding  the  width  of  an  eyelid.    Muzzle 


Spea  laticqjs  CJope,  nat.  size. 

projecting  little  beyond  lip ;  nostrils  nearly  terminal ;   canthus  ros- 
tralis  not  marked;  tympanum  concealed;  vomerine  fascicles  small,, 
posterior  to  a  line  connecting  the  choanse.    The  latter  exceed  in  diam- 
eter the  well-developed  ostia  pharyngea  of  the  eustachian  tubes. 

The  heel  of  the  extended  hind  leg  reaches  the  position  of  the  tym- 
panum. Its  digits  are  half-webbed,  three  and  one-half  phalanges  of 
the  fourth  digit  remaining  free.  On  closing  the  fingers  the  second  a 
little  exceeds  the  third  in  length,  and  the  third  exceeds  the  fifth.  The 
integument  of  the  superior  and  lateral  surfaces  extends  to  or  beyond 
the  middle  of  the  femur.  It  is  obscurely  tubercular,  and  the  inferior 
MQT&Lcea  are  smooth.    There  are  no  distinct  glandular  aggregations  of 
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crypts.  The  length  of  the  head  and  body  is  38.5  mm. ;  length  of  head 
(axial),  including  tympanic  region,  14.5  mm. ;  width  of  interorbital 
space,  6  mm. ;  of  head  at  tympana,  18  mm. ;  length  of  fore  leg  from 
axilla,  19  mm. ;  length  of  hind  leg  from  urostyle,  41  mm. ;  length  of 
tibia,  12.5  mm. ;  of  foot,  20  mm. 

Color  of  superior  surfaces  brown,  varied  with  large  obscure  spots  of 
dark  brown.     • 

There  are  no  pale  longitudinal  stripes,  but  the  borders  of  the  sacral 
region  are  pale  and  contract  posteriorly,  enclosing  a  narrow  dark  band 
above  the  urostyle.  This  pale  outline  is  bordered  externally  by  brown, 
and  from  this  dark  spots  or  bands  extend  transversely.  There  is  a 
dark  spot  on  the  canthus  rostralis ;  one  on  each  side  of  the  end  of  the 
muzzle,  one  below  the  eye,  and  one  posterior  to  the  eye.  Gular  region 
light  yellow,  rest  of  lower  surface  dirty  white.  Sheaths  of  hallux  black 
bordered. 

The  single  specimen  of  this  species  before  me  is  smaller  than  the 
average  S,  liammondii  proper,  and  is  equal  to  the  larger  individuals  of 
the  8,  h.  bombifrons.  Its  color  and  the  position  of  its  vomerine  teeth 
are  more  like  those  of  the  Saaphiop^is  couchiiy  but  the  proportions  and 
the  perfectly  smooth  cranial  bones  with  free  integument,  distinguish  it 
readily. 

This  interesting  species  approximates  more  closely  the  genus  Scaph- 
iopus  than  the  known  species  of  Spea.  It  was  found  by  Mr.  Wm.  L. 
Black,  of  Prof.  W.  F.  Cummins'  party  of  the  geological  survey  of 
Texas,  on  the  journey  between  Seymour,  in  northwest  Texas  south  of 
the  Red  River,  and  Austin.  Mr.  Black  obtained  on  the  same  expedi- 
tion three  species  of  Bufo,  viz.,  B,  compadilis,  B.  debilis  and  B.  punc- 
tatus.  The  range  of  the  last  named  is  thus  much  extended  eastward. 
A  specimen  of  the  snake  Tropidoclonium  lineatum  was  also  obtained, 
which  extends  its  range  much  westward,  Dallas  having  been  the  pre- 
vious limit  in  this  direction. — E.  D.  Cope. 

The  Pedal  Skeleton  of  the  Dorking  Fowl.— Mr.  G.  B. 
Howes  has  been  studying  the  pedal  skeleton  of  two  Dorking  chicks, 
reaching  conclusions  somewhat  different  from  those  of  Mr.  Cowper, 
who  has  recently  published  studies  of  the  adult  structure.  As  a  result 
of  his  anatomical  researches  Mr.  Howes  advances  the  theory  that  the 
two  innermost  digits  of  the  Dorking  fowl's  pes  are  the  product  of  the 
cleavage  of  the  hallux,  and  adduces  the  recent  discovery  by  Kiikenthal 
of  an  undoubted  occasional  splitting  of  the  Cetacean  pollex  as  a  sup- 
port of  this  argument.    Mr.  Howes  states  also  that  the  types  of  the 
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hexadactyle  limb  met  with  in  the  Amniota,  as  well  as  the  peutadactyle 
pes  of  the  Dorking  fowl,  is  a  monstrous  formation,  and  that  arguments 
deduced  from  their  study  in  support  of  hexa-  and  heptadactyle  limbs 
are  premature.  The  author  calls  attention  to  the  fact  that  inasmuch 
as  no  observed  amphibian  either  living  or  extinct  is  known  to  have 
borne  more  than  two  phalanges  upon  its  second  digit,  neither  the  sau- 
ropsidian  nor  the  mammalian  types  can  be  derived  from  that  of  the 
Amphibia  except  by  a  process  of  intercalation  such  as  there  is  no  evi- 
dence to  support.  As  involving  the  Mammalia,  the  force  of  the  argu- 
ment against  a  belief  in  the  amphibian  origin  of  the  class  it  is  second 
only  to  that  of  the  discovery  of  the  mammalian  condition  of  the 
limbs  in  the  Theromorous  Reptiles. — Jour.  Anat.  and  Phys.,  Vol. 
xxvi. 
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EMBRYOLOGY.* 

Experimental  Embryology. — Under  this  title  may  be  included 
two  most  interesting  recent  contributions  to  our  knowledge  of  the  sig- 
nificance of  the  cleavage  phenomena  in  animal  eggs.  Both  deal  with 
the  cleavage  phenomena  of  eggs  influenced  by  experimental  interfer- 
ence ;  the  one  in  the  case  of  a  Vertebrate,  the  other  in  an  Echino- 
derm. 

Prof.  E.  B.  Wilson,*  of  Columbia  College,  finds  that  the  cleavage 
cells  of  an  Amphioxus  egg  when  shaken  apart  are  yet  capable  of 
developing  into  gastrulas  or  even  into  complete  larvae  of  perfectly 
normal  structure.  Yet  the  size  of  the  gastrulse  or  larvse  is  determined 
by  the  size  of  the  cleaving  cell ;  thus  if  one  of  the  first  two  cells  is 
taken  the  resulting  gastrula  is  half  the  normal  size,  if  one  of  the  first 
four  is  taken,  the  gastrula  is  one-fourth  the  normal  bulk.  Gastrulas 
of  one-eighth  the  normal  size  occurred  but  were  not  products  of  isolated 
cells  in  the  eight-cell  stage ;  in  fact,  the  experiments  go  to  show  that 
one  of  these  first  eight  cells  is  incapable  of  forming  a  gastrula.  There 
is  thus  an  early  limit  set  upon  the  potentialities  of  the  cleavage  cells. 
This,  moreover,  seems  to  be  a  qualitative  and  not  a  quantitative  limit. 
The  homogeneous,  undifierentiated  character  of  the  cells  is  lost  at  the 
eight-celled  stage. 

When  the  cells  are  incompletely  separated,  double,  triple,  and  even 
quadruple  embryos  are  formed. 

Comparing  the  development  of  the  isolated  cells  of  Amphioxus  with 
what  is  known  of  similar  phenomena  in  other  Vertebrates  as  known 
from  the  work  of  Roux  upon  the  frog,  or  with  the  facts  established  for 
Echinoderms  by  Dreisch  and  others,  we  find  an  important  and  funda- 
mental difierence  in  the  time  at  which  individuation  and  symmetry  be- 
come apparent.  While  in  the  Echinoderm  the  partial  development  pro- 
ceeds at  first  as  if  all  the  cells  were  present,  and  only  later  what  may, 
improperly,  be  called  a  process  of  regeneration,  forms  that  which  was  lack- 
ing to  the  completion  of  a  normal  symmetrical  embryo,  in  Amphioxus, 
as  the  author  shows  by  diagrams  giving  more  accurate  observations  than 
had  hitherto  been  made  upon  the  exact  mode  of  cleaving, — "the  bolated 

'This  department  is  edited  by  Dr.  E.  A.  Andrews,  Johns  Hopkins  Uni- 
versity. 

*0n  Multiple  and  Partial  Development  in  Amphioxus.  Anat.  Anz.,  1892, 
Nos.  23-24. 
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blaBtomere  develops  as  a  unit,  not  as  a  half-unit ;  and  the  cells  to  which 
it  gives  rise  cannot  be  individually  identified  with  those  of  a  normal 
embryo-half.     The  development  is  transformed  from  the  beginning." 

The  second  paper,  by  Hans  Dreisch,  of  Zurich,'  contains  many 
important  facts  not  presented  in  the  preliminary  article  noticed  in  the 
December  Naturalist. 

When  the  eggs  of  certain  sea-urchins  are  exposed  to  high  tempera- 
tures an  acceleration  in  the  rapidity  of  cleavage  processes  is  not  the 
only  result — but  at  a  temperature  of  31®  C.  certain  marked  changes 
both  in  the  size  and  position  of  cells,  the  entire  absence  of  micromeres 
and  other  such  fundamental  efiects  are  produced.  Nevertheless  eggs 
that  cleave  in  these  abnormal  ways  may  develop  into  perfectly  normal 
larval  forms,  pluteL  Long  continued  exposure  to  such  temperatures 
acts  like  the  mechanical  force  applied  in  shaking  eggs  in  a  test-tube 
and  results  in  the  separation  of  cleaving  eggs  into  two,  rarely  more 
than  two  portions,  each  of  which  may  then  develop  by  itself.  As 
some  of  these  portions  form  normal  larva,  high  temperature  may  be 
one  of  the  factors  concerned  in  the  formation  of  multiple  embryos. 

Returning  to  the  cleavage  of  cells  separated  by  shaking  echinoderm 
eggs,  a  series  of  figures  are  given  to  illustrate  the  fact  that  the  isolated 
cells  continue  to  cleave,  for  a  time,  as  if  still  in  combination  with  their 
fellow  cells.  Thus  three  cells  taken  from  a  four-celled  stage  do  not  at 
once  fill  up  the  gap  left  by  the  removal  of  the  fourth  and  this  fourth 
cell  divides  by  itself  just  as  it  would  have  done  if  remainibg  in  contact 
with  the  three  others.  It  is  only  at  a  later  stage  that  the  products  of 
isolated  cells  arrange  themselves  so  as  to  form  a  complete,  symmetrical 
individual. 

A  portion  of  the  paper  is  taken  up  with  certain  abnormal  methods 
of  cleavage,  beginning  with  the  simultaneous  formation  of  four  instead 
of  two  cells,  at  the  first  cleavage.  In  these  cases  the  cleavage  contin- 
ues to  be  double,  a  sixteeu-cell  stage  having  two  sets  of  each  eight  cells 
comparable  to  the  entire  eight-cell  stage  of  a  normal  egg.  No  larvsB 
could  be  reared  from  such  eggs,  yet  special  interest  attaches  to  them 
upon  the  assumption  that  they  owe  their  dual  nature  to  a  double  fertili- 
zation. The  only  evidence  that  these  eggs  were  fertilized  by  two 
sperms  b  the  assumption  by  Fol  and  others  that  double  fertilization 
causes  the  formation  of  four  in  place  of  the  normal  two  first  cleavage 
cells. 

A  most  important  addition  to  the  methods  of  experimentation  has 
resulted  in  unexpected  results.      It  consists  in  subjecting  echinoderm 

•Eiftwicklungsmechanische  Btudien.    Zeit.  f.  Wiss.  Zool.,  55, 1892. 
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eggs  to  mechanical  pressure  by  the  very  simple  expedient  of  allowing 
a  cover-glass  to  rest  upon  them  with  more  or  less  force  as  controlled  by 
a  hair  inserted  under  the  glass. 

Eggs  flattened  out  to  several  times  their  original  diameter  do  not 
lose  their  power  to  develop,  even  when  the  egg  membrane  is  ruptured. 
If  the  eggs  are  fertilized  and  undergo  cleavage  under  pressure  the 
resulting  cells  are  not  arranged  in  the  form  of  a  sphere  but  form  a  flat 
disk.  This  arrangement  of  the  cells  results  from  the  arrangement  of 
the  nuclear  spindles.  While  in  a  normal  egg  the  spindles  of  the  first 
four  cells  would  stand  vertically,  as  it  were,  and  produce  a  new  set  of 
cells  by  a  horizontal  cleavage,  under  pressure  the  spindles  are  found 
all  lying  at  right  angles  to  the  compressing  force ;  that  is,  parallel  to 
the  cover  glass  or  horizontally,  and  hence  give  rise  to  cells  all  lying  in 
one  plane.  When  the  pressure  is  removed  the  cells  remain  at  first  in 
a  flat  disk,  though  each  cell  becomes  rounded.  Subsequent  divisions 
of  these  cells  give  rise  to  a  spherical  mass  capable  of  forming  a  com- 
plete normal  embryo. 

With  the  aid  of  figures  the  author  makes  it  clear  that  in  such  cases 
material  which  would  normally  have  taken  part  in  the  formation  of 
only  one  pole  or  side  of  the  embryo  must  now  contribute  to  opposite 
poles  or  sides.  In  the  sea-urchin  there  is  thus  no  early  specialization 
or  differentiation  of  the  material  found  in  the  cleavage  cells ;  the  mix- 
ing up  of  the  blastomeres  would  not  prevent  the  formation  of  a  com- 
plete normal  animal:  the  author  concludes  they  could  be  mixed  in  all 
possible  ways  without  destroying  the  normal  symmetry  of  the  adult. 

In  the  philosophical  discussion  that  takes  up  the  final  portion  of  the 
paper,  the  author  considers  the  methods  of  morphological  research  and 
upholds  the  experimental  method,  which  tends  to  promise  the  reduc- 
tion of  Biology  to  a  scientific  basis  sooner  than  the  descriptive,  histor- 
ical or  mechanical  lines  of  inquiry  possibly  can. 

Studies  in  Insect  Embryology. — Dr.  H.  Heuking*  having  pre- 
viously published  extensive  researches  upon  the  formation,  maturation 
and  union  of  the  sexual  cells  in  Pieris  hrasdca  and  Pyrrhocoris  aptems 
concludes  this  comparative  study  with  additional  facts  upon  the  eggs 
of  the  latter  insect  as  well  as  those  of  Agelastica  alni,  Donada  lam- 
pyris,  TenehriOy  Ladus,  Rhoditea,  Bombyx,  Musca,  and  other  represen- 
tatives of  nearly  all  the  chief  groups  of  insects  and  then  summarizes 
the  whole  with  the  aid  of  most  interesting  comparisons  and  sugges- 
tions. 

^  Zeit.  f.  Wiss.  Zool.,  54, 1892;  61, 1891 ;  49, 1890.  • 
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Along  with  the  observ^ation  of  normal  processes,  attempts  were  also 
made  in  some  cases  to  influence  these  processes  by  increasing  or  dimin- 
ishing the  atmospheric  pressure,  by  placing  the  egg  in  horizontal  and 
vertical  positions,  by  surrounding  them  with  CO,  and  with  O ;  but  the 
results  are  not  definite  enough  to  afford  more  than  suggestions  for 
future  work. 

Kegarding  the  maturation  of  the  egg  the  author  holds  views  that 
depend  upon  the  interpretation  of  peculiar  appearances  seen  in  insect 
eggB,  where,  as  is  well-known,  the  technique  is  a  most  difficult  factor. 

The  first  polar  body  receives  one-half  of  the  chromosomes,  one-half 
the  normal  number  of  the  ordinary  cell,  and  also  the  first  thelyid. 
This  thelyid  or  "  acromatic  polar  body,"  is  a  rather  vague  mass  of 
acromatic  substance  including  the  connecting  filaments  and  adjacent 
substances  between  the  two  separating  sets  of  chromosomes. 

The  second  polar  body  receives  the  same  number  of  chromosomes  as 
the  first,  these  being  formed  by  a  division  of  each,  so  that  a  half  of 
each  remains  to  form  the  egg  nucleus ;  in  some  cases  there  is  a  second 
thelyid,  but  this  remains  inside  the  ovum. 

The  two  polar  bodies  may  separate  completely  from  the  egg,  but 
more  often  they  remain  either  in  protoplasmic  processes  of  its  surface 
or  entirely  beneath  its  surfiEice ;  the  first  polar  body  may  divide  into  two. 

Even  when  the  polar  bodies  are  extruded  they  may  be  later  taken 
into  the  egg  again.  Their  nuclei  may  undergo  changes  similar  to  thai 
of  the  egg  nucleus,  either  retaining  the  separate  chromosomes  or  form- 
ing a  chromatic  network.  The  first  and  second  or  the  product  of  the 
division  of  the  first  and  second  may  fuse  with  one  another  inside  the 
egg,  much  as  the  sexual  pronuclei  do. 

Meanwhile  numerous  sperms  may  enter  an  egg;  polyspermy  in 
insects  has  no  apparent  injurious  results.  The  sperm  passes  into  the 
jolk  in  a  bent  attitude,  with  the  union  of  head  and  tail  preceding.  A 
clear  area  about  the  sperm,  the  arrhenoid,  seems  to  give  rise  to  radia- 
ting 8tri»  in  the  protoplasm.  This  peculiar  body  is  regarded  as  formed 
firom  the  acromatic  connecting  filaments  given  to  the  sperm  at  the  sec- 
ond division  of  its  mother  cell ;  is  thus  comparable,  in  a  way,  to  the 
thelyid.  Increase  in  size  and  change  in  the  sperms  take  place  simulta- 
neously in  all  that  penetrate  the  yolk ;  only  one  meets  and  unites  with 
the  female  pronucleus. 

The  number  of  chromosomes  in  the  nuclei  of  ordinary  somatic  cells 
and  in  the  cleaving  egg  is  28,  24,  20, 18-20,  24-30,  in  five  different 
insects  studied ;  the  number  in  the  first  and  also  in  second  polar  bodies 
in  these  same  species,  14, 12, 10,  9,  about  12.    As  far  as  studied  the 
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spermatocytes  have  also  this  same  half-pumber  after  their  first  and 
second  divisions ;  with  some  interesting  exceptions  the  sperm  and  the 
polar  body  and  the  female  pronucleus  have  the  same  number,  in  anjr 
species,  and  this  is  half  the  number  of  other  cells  of  that  species. 

With  the  aid  of  a  diagram  the  author  emphasizes  the  close  parallel 
between  the  formation  of  sperms  and  polar  bodies.  Starting  from^  a 
mother  cell  with,  say  24  chromosomes,  a  rediicing  division  forms  two 
sperm  mother  cells,  or  in  the  female  an  egg  and  a  polar  body,  in  eadi 
of  which  are  only  12  chromosomes,  and  these  are  half  of  the  original 
24,  unchanged  or  undivided  individually.  A  second  division  of  eadi 
cell  results  in  the  formation  of  four  sperm  mother  cells  or  in  the 
female  of  three  polar  bodies,  and  the  remaining  egg^  in  each  of  which 
are  12  chromosoraea.  These,  however,  are  formed  by  an  eqtuil  divia- 
ion,  that  is,  from  the  previous  12,  24  arise  by  a  division  of  each — not 
by  the  separation  of  the  whole  set  into  two  sets  as  in  division  with 
reduction.  Later  the  12  chromosomes  of  a  sperm  may  be  added  to  the 
12  of  the  egg  nucleus  to  make  the  normal  24  of  the  cleavage  nucleus^ 
whence,  by  equal  division,  all  subsequent  cells  have  24  also.  Likewise, 
in  the  insects,  one  polar  body  may  unite  its  12  with  the  12  of  another 
polar  body. 

Utilizing  the  recent  researches  of  Guignard,*  the  author  draws  a 
most  interesting  comparison  between  the  processes  taking  place  in 
insects  and  in  plants.  Without  the  aid  of  diagrams  this  can  scarcely 
be  rendered  intelligible ;  the  most  novel  part,  however,  is  an  attempt 
to  explain  the  polar  bodies  of  animal  eggs  as,  in  a  sense,  *'  larval 
organs,"  somewhat  comparable  to  rudimentary  structures  within  the 
embryo  sac  of  a  flowering  plant. 

The  fact  that  in  insects  the  polar  bodies  may  remain  within  the  egg 
and  that  they,  or  their  descendants,  may  unite  with  one  another,  seems 
to  form  a  parallel  to  what  takes  place  in  the  flowering  plant.  As  is 
well-known,  the  embryo-sac  cell  forms  two  sets  of  each  4  nuclei  within 
its  substance,  4  lower  antipodal  cells  and  4  upper  cells,  of  which  one 
is  the  ovum. 

The  formation  of  these  is  directly  comparable  to  the  formation  of 
polar  bodies  in  the  animal — supposing  a  second  series  of  divisions  to 
supervene  and  convert  the  4,  ovum  and  three  polar  bodies,  into  eight 
In  the  embryo-sac  a  remarkable  fusion  takes  place  between  one  of  the 
antipodal  nuclei  and  the  sister  cell  of  the  ovum ;  this  union  forms  the 
endosperm.  Compared  with  the  insect,  this  union  is  like  the  fusion  of 
polar  bodies,  only  in  a  later  generation.     In  the  insect  nothing  appar- 

*See  this  Journal,  May,  1892. 
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ently  results  from  the  fusion  of  polar  bodies ;  they  are  rudimentary 
larval  organs. 

The  fact  that  we  here  compare  union  of  later  generations  in  the 
plant  with  that  of  earlier  ones  in  the  insect  or  animal  is  perhaps  made 
less  objectionable  by  considering  the  state  of  things  in  the  infusoria, 
where,  as  Maupas  has  shown,  the  final  fusion  takes  place  between 
nuclei  resulting  from  more  numerous  divisions  than  are  employed  in  the 
formation  of  sperm  and  female  pronucleus. 

The  observations  of  Henking  upon  the  number  and  division  of  the 
chromosomes  in  insects  conflict  in  an  important  particular  with  the 
facts  necessary  to  support  Weismann's  theoretical  explanation  of  the 
use  of  polar  bodies.  In  his  "Amphimixis"  Weismann  holds  that 
reduction  takes  place  in  the  formation  of  both  polar  bodies,  and  that 
there  was  previously  a  doubling  in  the  number  of  chromosomes  or 
idanten  to  allow  of  greater  complexity  of^  combination  of  the  iden  or 
hypothetical  hereditary  units  found  in  the  chromosomes.  Hinking 
denies  that  the  second  polar  body  is  formed  by  reduction;  it  is  formed 
by  an  equal  division.  Moreover,  there  is  no  previous  doubling  of 
chromosomes;  the  apparent  doubling  is  only  a  more  or  less  pronounced 
division  into  parts  still  remaining  subservient  to  the  whole,  not  acquir- 
ing individuality. 

Weismann's  views  are  moreover  limited  in  that  they  depend  upon  the 
occurrence  of  two  polar  bodies,  two  divisions  in  the  formation  of  sex- 
ual cells ;  whereas  in  plants  and  in  infusoria,  nuclei  that  need  to  copu- 
late result  from  more  numerous  divisions. 

Parthenogenesis  again,  as  seen  in  hymenoptera  and  lepidoptera,  may 
occur  where  two  polar  bodies  with  a  smaller  number  of  chromosomes 
are  present. 

Though  recognizing  the  strength  of  the  evidence  that  heredity  is 
closely  associated  with  the  chromosomes,  the  author  thinks  they  are 
not  unchangeable,  eitd  that  at  times  they  may  be  more  intimately  com- 
bined with  the  other  parts  of  the  nucleus.  If  the  centrosomes  are  to 
be  regarded  in  heredity  as  of  like  value  with  the  chromosomes  then 
we  must  seek  in  them  a  process  of  reduction  before  copulation. 

All  present  theories  of  fertilization  and  of  inheritance  have  only  a 
provisional  character. 
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ENTOMOLOGY.' 

On  a  Small  Collection  of  Coleoptera  from  the  High 
Mountains  of  British  Columbia. — A  small  series  of  Coleoptera 
furnished  the  writer  by  Messrs  A.  G.  Smith  and  F.  Russell  is  of  inter- 
est sufficient  to  deserve  notice ;  the  collection  was  made  near  Donald, 
B.  C,  on  the  top  of  the  first  range  of  mountains  to  the  northeast  and 
above  the  base  of  the  snow  line.  Some  of  the  beetles  are  circumpolar 
species,  others  are  melanistic  forms  of  those  found  in  more  &vored  sit- 
uations. A  list  of  them  with  remarks  is  appended : 
CarabiLs  dregonenm  Lee. 

One  specimen  of  the  insect  was  taken ;  it  is  darker  than  those  found 
on  the  coast  and  somewhat  smaller. 
Nebria  aahlbergii  Fisch. 

Numerous  specimens  of  small  size  and  with  rather  dark  legs.  This 
seems  to  have  been  the  most  common  beetle  on  the  mountain,  and  is 
characteristic  of  boreal  or  mountainous  districts ;  it  extends  from  the 
White  Mountains  of  New  Hampshire  to  Alaska,  and  Dr.  Hamilton 
writes  that  he  has  it  from  the  Coast  Range  of  the  south  of  California. 
Bembidium  incertum  Mots. 

One  specimen ;  this  is  reported  from  Sitka,  Alaska. 
Pteroatichiis  riparius  Dej. 

Four  specimens ;  these  are  a  little  smaller  than  those  from  the  coast 
of  Southern  Alaska,  but  about  the  same  as  a  number  from  the  Stikine 
River  of  British  Columbia.  It  has  been  reported  from  Gray's  Peak, 
Colo.,  at  an  elevation  of  12,000  feet.  Dejean  described  it  from  our 
northwest  coast  in  1828  (Species  Greneral  des  Coleopteres,  iii,  333). 
Amara  remoteatriata  Dej. 

Three  specimens  were  brought  from  the  mountain  top.     It  occurs  in 
mountainous  and  northern  regions  of  our  continent. 
Harpalus  innociius  Lee. 

Two  specimens  of  this  species  are  very  black,  but  present  no  other 
difference. 
Hippodamia  d-signata  Kirby. 

A  series  of  five  specimens  show  great  variation  in  size  and  color 
the  smallest  one  being  also  the  darkest.    One  of  them  is  remarkable 

*This  department  is  edited  by  Clarence  M.  Weed,  Hanover,  N.  H. 
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in  that  the  thorax  has  a  large,  perfectly  regular  fovea  on  each  side 
near  the  middle. 
Hippodamia  convergens  Guer. 

One  specimen  showing  nothing  of  interest 
Coecinella  iransversogvitata  Fabr. 

One  specimen  of  an  ordinary  type.    Widely  distributed  in  North 
America,  and  occurs  also  in  Northern  Europe  and  Asia. 
Psyllobora  20-macu/uto  Say. 

A  specimen  of  this  species  is  the  most  thoroughly  melanized  of  any 
seen.  All  of  the  elytral  spots,  excepting  the  sub-apical,  are  more  or 
less  confluent,  forming  two  irregular  vittse — one  near  the  suture,  the 
other  discal.  This  would  go  under  the  variety  tcedata  Lee,  but  is 
larger  than  typical  20'maculata  instead  of  being  smaller,  as  is  usual 
with  that  variety. 
ByrrhuH  khrhyi  Lee 

One  specimen. 
Byrrhvs  eyelophorus  Kirby. 

Two  specimens.    This  and  the  preceding  species  are  northern  or 
montane  in  habit. 
BupresHs  lanta  Lee. 

One  specimen. 
Podabras  xanthoderus  Lee. 

Four  specimens  of  a  Podabrus  which  agree  with  Dr.  Leconte's  short 
description  of  his  variety  a  (Trans.  Amer.  Ento.  Soc,  ix,  p.  48),  are 
referred  here.  The  mandibles  and  sides  of  the  head  are  yellow,  as  are 
also  the  antennal  tubercles  and  the  first  two  joints  of  the  antennse. 
One  specimen  (possibly  a  distinct  species)  has  the  thorax  entirely  black, 
except  a  very  narrow  margin  on  the  sides  in  front  of  the  middle ;  it  is 
also  a  little  less  in  size,  but  seems  to  agree  in  other  characters. 
Aphodivs  urdnus  Mots. 

Two  specimens  of  this  fine  insect  are  in  the  lot.  It  is  a  black  variety 
of  aUtUuSy  according  to  the  latest  researches  and  is  known  from  Col- 
orado (Dr.  Horn,  Trans.  Amer.  Ento.  Soc,  xiv,  p.  13)  and  from 
Kamtschatka.  Compared  with  examples  of  aleutus  from  Southern 
Alaska  these  latter  are  only  about  half  as  large. 

Aphodius  granariti8  Linn. 

Four  rather  large  specimens.  This  species  is  found  over  nearly  all 
of  North  America  and  the  rest  of  the  civilized  world. 
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Aphodius  congregatus  Mann. 

One  specimen  of  the  variety  with  testaceous  elytra. 
AemcRops  proteus  Kirby. 

A  specimen  of  this  variable  species  is  almost  exactly  like  one  from 
Ottawa,  Canada. 
Synetaalbida  Lee. 

One  specimen.    The  suture  is  narrowly  dark,  the  thorax  and  head 
also  quite  dark.    The  species  of  Syneta  vary  in  color  and  it  is  quite 
unnecessary  to  erect  new  species  on  such  characters  until  the  extent 
of  this  variation  is  more  definitely  known. 
Oonioetena  arctica  Mann. 

Four  specimens  of  this  interesting  species  were  taken,  two  of  them 
nearly  typical,  differing  from  Mannerheim's  description  (Bulletin  de 
la  Societe  Imp.  des  Naturalistes  des  Moscow,  1853,  p.  166)  only  in  the 
absence  of  the  pale  thoracic  borders  and  dorsal  line.  The  remaining 
two  show  both  of  these  markings  very  well,  but  differ  from  each  other 
in  minor  particulars.    As  the  species  is  rare  in  American  collections  I 


FlQ.  1. 

have  prepared  the  accompanying  figure,  which  will  give  some  idea  of 
the  color  variations  exhibited  even  by  a  small  set.  Thb  species  is 
known  from  Northern  Alaska,  the  Nelson  and  Churchill  Rivers  and 
from  Arctic  Siberia  southward  to  the  Amur,  according  to  Dr.  Hamil- 
ton, from  whose  valuable  paper  (Trans.  Amer.  Ento.  Soc.,  xvi,  p.»  88 
et  aeq,)  much  of  the  distribution  herein  quoted  is  derived. 

Serropalpue  harhaius  Schall. 

One  specimen  occurs  "  from  Maine  to  Alaska,  Central  and  Western 
Europe,  Western  and  Eastern  Siberia."    (Hamilton.) 

H.  F.  WiCKHAM,  Iowa  City,  Iowa. 

A  Peculiar  Seed-Like  Case-Worm  from  the  Grand  Can- 
yon.— While  collecting  in  the  Grand  Canyon,  July  8  to  11, 1892,  the 
members  of  our  party  frequently  found  themselves  covered  with  num- 
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bere  of  very  small,  thin,  seed-like  bodies,  which  became  attached  to 
their  arms,  hands,  clothing,  and  faces.  Examination  proved  these  to 
be  the  cases  of  a  very  small  larva,  which  lived  within.  They  were 
afterward  observed  to  be  very  common  on  the  narrow-leafed  willows 
(Salix  sp.),  a  round-leafed  species  of  leguminous  tree,  and  on  many, 
other  plants.    They  were  usually  found  on  the  edges  of  leaves,  the 


Fig.  2. — Larva,  dorsal  view — much  enlarged, 
ural  size.) 


(Hair  line  shows  nat- 


ease  being  attached  thereto  by  a  few  extremely  fine  strands  of  silk. 
Tbey  occurred  especially  on  the  Salix,  and  were  found  at  2500  feet  and 
more  below  the  rim. 

An  examination  of  this  larva  proves  it  to  be  lepidopterous.  It  has 
not  been  bred,  but  the  description  of  the  larva  and  case  given  below, 
together  with  the  figures,  will  serve  to  identify  it.  It  is  peculiar  as 
exhibiting  no  trace  of  legs  or  prolegs,  yet  it  is  unmistakably  lepidop- 
teroas. 

Description  of  Larva. — Body  13-jointed,  whitish,  very  sparsely 
clothed  with  weak  hairs ;  head  and  second  segment  with  anal  hooks, 
somewhat  rufous.  Head  narrower  than  second  segment,  a  little  more 
than  one-half  as  wide,  subcircular  in  outline  from  above,  widely  and 
deeply  notched  behind ;  two  small  approximated  simple  eyes  on 
extreme  outer  anterior  edge  of  lateral  dorsal  plates  of  head  just  back 
of  antenn»,  the  anterior  one  slightly  larger  than  the  posterior. 
Antennie  small,  short,  3-jointed;  first  joint  stout,  a  little  longer  than 
wide,  with  terminal  bristles  on  outer  edge ;  second  joint  very  small 
and  short ;  third  joint  a  little  narrower  and  longer  than  second,  coming 
(o  a  point  at  tip.     Mandibles  stout,  narrowed   and  twice-notched 
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(3-toothed  ?)  apically.  First  pair  of  maxillse  3-jointed,  joiDts  about 
equal  in  length,  basal  joint  stoutest,  seoond  and  third  joints  decreasing 
in  width  ;  two  pairs  of  palpi  springing  from  inner  side  of  basal  joint, 
these  palpi  apparently  also  3-jointed,  joints  of  equal  length,  basal 
stoutest,  second  and  third  successively  narrowed.  Second  pair  of  max- 
illae with  one  pair  of  palpi,  these  palpi  apparently  2-jointed,  first  joint 
moderately  narrow,  terminal  joint  elongate,  bristle-like,  tapering  to  a 


0 


Fig.  3— a,  case— natural  size;  6,  case — enlarged;  c,  portion  of  case — 
enlarged  ;  d,  portion  of  case— greatly  enlarged. 

point;  spinneret  3-jointed,  joints  sub-equal  in  length,  basal  joint  stout, 
terminal  joint  pointed.  Second  segment  corneous,  with  a  transverse 
row  of  about  eight  roundish  markings  near  posterior  margin,  and  a 
median  pair  just  anterior  to  row.  Other  segments  fleshy,  the  integu- 
ment of  all  segments  except  head  microscopically  warted,  in  the  pres- 
ent alcoholic  specimen  much  wrinkled,  especially  on  third  segment ; 
third  segment  somewhat  wider  than  second,  fourth  a  little  narrower, 
segments  5  to  10  about  same  width,  11  to  12  nearly  as  wide ;  segments 
2  to  12  subequal  in  length.  Thirteenth  or  anal  segment  narrowed, 
shortened,  longitudinally  bifid  on  the  median  line  posteriorly,  fur- 
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nished  with  a  pair  of  curved  claw-like  corneous  hooks  springing  from 
sides  of  ventral  surface,  their  tips  closing  on  each  other  posteriorly. 
(Ninth  and  tenth  segments  each  with  a  black  circular  or  oblong  con- 
tained body.)  Spiracles  showing  on  eleventh  and  twelfth  segments  as 
small  nearly  circular  openings  about  the  middle  of  segment  near  lateral 
margin,  not  apparent  on  other  segments.  No  indication  of  true  thor- 
acic 1^8  or  of  prolegs. 

Length  of  larva  (slightly  curved  as  in  drawing),  2i  mm. ;  width  of 
third  segment  (second  from  head),  about  I  mm. 

Description  of  Case, — Case  is  small,  seed-like  in  shape,  very  flat  and 
thin,  a  little  longer  than  wide,  pale  brownish  in  color,  composed  of 
two  thin  layers  sub-oval  in  outline,  glued  together  on  edges,  narrowly 
separated  or  free  at  one  end,  the  larva  living  between  the  layers.  Under 
the  microscope  a  single  layer  presents  a  reticulated  structure,  appear- 
ing as  if  uniformly  made  up  of  very  small  irregular  pieces  of  nearly 
equal  size.  It  is  apparently  composed  of  vegetable  tissue,  probably 
very  minute  fragments  of  leaves. 

Length  of  case,  about  Si  mm.;  greatest  width  2  mm.,  or  hardly 
more. 

C.  H.  Tyler  Townsend. 

Entomological  Ne^vs. — At  the  meeting  of  the  American  Asso- 
ciation of  Agricultural  Colleges  and  Experiment  Stations  held  in  New 
Orleans,  Nov.  15  to  18,  Chairman  Lawrence  Bruner,  of  Nebraska,  and 
Secretary  F.  M.  Webster,  of  Ohio,  of  the  Entomological  Section,  were 
reelected  for  another  year.  But  few  entomologists  w^ere  in  attendance 
at  the  meeting,  most  of  the  Station  entomologists  seeming  to  prefer  the 
Association  of  Economic  Entomologists  for  the  presentation  of  papers 
in  reference  to  their  work.  The  report  of  the  Chairman  of  the  Sec- 
tion of  Entomology,  Prof.  Lawrence  Bruner,  was  read  by  Prof  Osborn. 
The  report  largely  consisted  in  a  statement  of  the  equipment  of  the 
Station  entomologists  as  a  whole,  to  which  was  added  a  statement  in 
detail  of  the  entomological  equipment  of  each  station  having  an  ento- 
mologist. The  Veport  showed  that  while  some  of  the  stations  were 
well  equipped  with  laboratory,  insectary,  and  other  requirements  for 
work,  yet  there  were  many  stations  which  had  not  given  entomolo- 
gists proper  equipm»^nt.  Some  of  the  Station  entomologists  lack  room 
for  laboratory,  others  library,  and  many,  microscopes.  Valuable  results 
of  a  practical  as  well  as  a  scientific  natui*e  are  rarely  attained  without 
proper  apparatus,  and  the  Station  entomologists  need  something  more 
than  jack-knives  with  which  to  carry  on  their  work. 
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It  is  gratifying  to  learn  of  the  advancement  being  made  by  many  of 
the  entomologists  of  the  experiment  stations.  Prof.  H.  A.  Morgan,  of 
Louisiana,  and  Prof.  Popenoe,  of  Kansas,  who  were  formerly  entomol- 
ogists and  horticulturists  of  their  respective  stations,  have,  upon 
their  urgent  request,  been  made  entomologists  of  their  stations  only. 
This  is  a  step  in  the  right  direction. 

Prof.  John  B.  Smith  will  have  charge  of  the  entomological  part  of 
the  biological  exhibit  of  the  office  of  experiment  stations  at  the 
World's  Columbian  Exposition. 

Howard  Evarts  Weed,  of  the  Mississippi  Agricultural  CJoUege  is 
making  a  special  study  of  North  American  Myriopods,  and  would  be 
glad  to  exchange  insects  of  any  order  for  Myriopods  of  any  locality, 
especially  the  west.     His  address  is  Agricultural  College,  Mississippi. 

Prof.  C.  H.  T.  Townsend  is  preparing  a  monograph  of  North  Amer- 
ican Tachinidse,  and  desires  material  in  this  family  from*  any  locality, 
especially  bred  specimens.    His  address  is  Las  Cruces,  New  Mexico. 

A  recent  issue  of  Psyche  says :  "  Entomologists  everywhere  will 
regret  to  hear  that  the  serious  illness  which  has,  for  the  past  two  years, 
incapacitated  Dr.  H.  A.  Hagen,  renders  it  improbable  that  he  will  be 
able  to  do  any  further  work.  Dr.  Hagen  has  had  charge  of  the  col- 
lections of  insects  in  the  Museum  of  Comparative  Zoology  at  Harvard 
University  since  Oct.  12, 1867,  and  during  this  long  period  of  twenty- 
five  years  has  applied  himself  with  entire  devotion  to  the  interests  of 
the  department.  The  scientific  value  and  present  excellent  condition 
of  the  collections  are  the  result  of  his  faithful  and  disinterested  work. 
Recently  the  department  has  been  placed  in  charge  of  Mr.  Samuel 
Henshaw." 

Dr.  M.  C.  Cooke,  the  well-known  English  mycologist,  has  brought 
together  an  account  of  the  fungi  parasitic  upon  insects  in  a  volume 
recently  published  by  the  Society  for  Promoting  Christian  Knowledge 
(London,  1892). 

We  learn  from  The  EntomohgiMs  Monthly  Magazine  that  Mr.  Oswald 
Latter  reported  at  a  recent  meeting  of  the  London  Entomological 
Society  that  the  moth  Dicranura  vinula  produces,  probably  from  the 
mouth,  a  solution  of  caustic  potash  for  the  purpose  of  softening  the 
cocoon. 

An  interesting  summary  of  the  value  of  entomological  study  has 
been  sent  out  by  Mr.  James  Fletcher  in  the  report  of  his  Evidence 
before  the  Committee  on  Agriculture  of  the  Canadian  House  of  Con*- 
mons. 
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PSYCHOLOGY. 

Vision  in  a  Young  Girl  Six  Years  of  Age,  Operated  Upon 
for  Double  Congenital  Cataract. — M.  Graf4  has  published  in  the 
Eevue  Seientifique  July  16,  1892,  an  interesting  account  of  an  opera- 
tion for  double  cataract,  performed  by  M.  Bribosia  upon  a  blind  girl 
5  years  of  age,  and  discusses,  in  the  same  paper,  some  questions  of 
sight  psychology.  This  reminds  me  of  a  similar  operation  performed 
by  myself  several  years  ago  upon  a  young  girl  6  years  old,  born  with 
a  double  white  cataract.  Some  notes  of  that  operation,  which  I  have 
kept,  will  perhaps  be  of  use  to  "M.  A.  Grafi§  in  the  researches  he  has 
undertaken  in  a  new  field. 

What  are  the  sensory  impressions  and  emotions  of  a  person  bom 
blind  when  the  veil  which  has  hidden  from  him  the  marvellous  world 
is  suddently  rent?  Would  he,  at  first  sight,  see,  as  has  been  taught, 
objects  reversed,  in  consequence  of  the  crossing  of  the  rays  of  light 
from  the  object  before  their  contact  with  the  retina  ?  Would  he  have 
intuitively  an  idea  of  distance  and  of  the  third  dimension  of  matter, 
or  would  this  idea  be  gained  by  observation  and  experience  ? 

In  order  to  succeed  in  solving  the  problems  of  optical  physics  and 
visual  psychology,  M.  A.  Graft  arrived  a  little  late  after  the  operation 
by  M.  Bribosia.  I  had  opportunities  in  the  case  of  the  child  6  years 
of  age,  more  advantageous  for  studying  the  curious  phenomena  which 
took  place,  not  only  during  the  operation,  but  also  during  the  dressing 
of  the  wound  and  the  first  exercise  of  the  newly  acquired  sense. 

The  following  are  the  notes  of  the  operation : 

Julie  D.  had  a  double  white  congenital  cataract  at  the  age  of  6  years. 
She  perceived  less  and  less  from  infancy  the  light  of  day,  even  after 
the  local  use  jof  belladonna.  Being  intelligent,  she  had  acquired  a 
variety  of  knowledge  from  conversation.  Touch  and  hearing  had 
become  very  sensitive,  and  her  memory  was  excellent. 

I  operated  upon  both  eyes  at  the  same  time,  as  was  my  custom  with 
double  cataract  in  old  people  as  well  as  young.  But,  in  order  to  avoid 
a  sudden  flood  of  light,  I  operate  always  in  a  slightly  darkened  room ; 
and  before  attending  to  the  second  eye,  I  hermetically  seal  the  first 
with  a  simple  bandage.  The  dressing  of  the  wound  for  the  first  few 
days  is  done  in  the  same  manner  in  a  similarly  darkened  room. 

When  I  allowed  Julie  D.  for  the  first  time  to  j-emove  the  bandage 
from  her  eyes  she  had  a  slight  sensation  of  dizziness,  which  made  her 
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put  her  bands  to  her  face.  Then  she  saw  at  a  little  distance  objects 
which  she  recognized  by  their  shape ;  a  coffee-mill,  my  hands,  knives, 
forks,  a  plate,  a  cup,  a  watch,  a  handkerchief,  etc.,  the  forms  of  which 
she  had  become  familiar  with  through  touch  during  her  long  blindness. 
But  she  could  not  distinguish  color.  8he  would  make  hap-hazard 
guesses  at  red,  green,  blue,  and  yellow,  but  could  sometimes  recognize 
black  and  white.  I  was  anxious  to  know  her  first  optical  impression 
as  to  the  position  of  objects  whether  they  appeared  right  or  reversed. 
With  this  idea  in  mind  I  showed  her,  first  of  all,  a  coffee-mill,  held  at 
the  distance  of  a  meter  from  her,  and  said,  "What  is  this?"  "My 
coffee-mill,"  said  she  without  hesitation.  "  How  do  I  hold  it,  with  the 
drawer  on  top  or  on  the  bottom  ?  "  "  It  is  below,  as  it  ought  to  be." 
Thinking  that  the  child  was  answering  in  accordance  with  her  precon- 
ceived notions  contrary  to  her  first  visual  sensation,  I  showed  her  a 
knife  fixed  vertically  by  two  threads  to  a  sheet  of  white  paper,  and 
asked  her  to  show  me  with  her  hand  where  was  the  handle  of  the  knife, 
at  the  top  or  the  bottom  of  the  paper.  She  pointed  immediately  with 
her  right  hand  to  the  handle,  saying :  "  It  is  there,  at  the  top."  This 
was  correct. 

I  did  not  indulge  my  scientific  curiosity  further  at  that  time.  At 
the  second  and  third  interviews  which  took  place  the  sixth  and  seventh 
day  after  the  operation,  Julie  was  no  longer  deceived  as  to  colors,  but 
she  still  imagined  as  she  had  at  first,  that  everything  she  saw  was 
within  reach.  Space,  height  and  volume  did  not  as  yet  exist  for  her. 
However,  she  appreciated  perfectly  the  distance  of  sounds.  When 
objects  were  held  for  her  at  less  than  a  meter's  length,  she  would 
instinctively  draw  back,  feeling,  as  she  said,  that  they  would  strike  her 
eyes.  As  to  everything  she  saw  that  was  at  more  than  arm's  length, 
they  all  seemed  ranged  on  the  same  line,  that  is,  all  seemed  equally 
distant.  But  this  illusion  did  not  last  long.  The  sense  of  touch  had 
given  her  such  just  ideas  of  the  form,  the.size,  and  the  different  dimen- 
sions of  buildings,  persons  and  the  objects  in  the  midst  of  which  she 
had  lived,  that  ideas  of  perspective  and  appreciation  of  distances  were 
speedily  acquired. 

At  the  end  of  fifteen  days  she  said  she  had  almost  forgotten  that  she 
had  ever  been  blind. 

Had  she,  in  the  presence  of  what  we  call  the  wonders  of  nature, 
the  flowers,  the  trees,  the  monuments,  the  country,  the  storms,  the  sky 
with  its  myriad  stars,  the  sun  and  the  moon,  that  awakening  of  the 
imagination  roused  by  a  spectacle  as  magnificent,  as  unexpected,  which 
expresses  itself  in  an  ecstatic  admiration  ?    She  was  astonished  at  all. 
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but  she  admired  nothing.  Had  she  dreamed,  perhaps,  during  that 
long  night  of  six  years  more  and  bettet  things  than  tne  realities  which 
unfolded  themselves  before  her  eyes? 

It  is  a  fact  that  the  persons  who  have  lost  their  sight,  and  recovered 
it  through  an  operation,  have  shown  more  pleasure  at  seeing  again 
their  relations,  their  fiiends,  and  their  coffee-mills  than  did  Julie  D. 
at  seeing  for  the  first  time  all  the  objects  of  which  she  could  have  had 
only  a  feeble  and  imperfect  idea  gained  either  through  the  sense  of 
touch  or  from  descriptions  given  her  by  others. — H.  Boens,  Revue 
Scientifique,  Oct  29,  1892. 


ARCHiEOLOGY  AND  ETHNOLOGY. 

Area  and  Population  of  European  Countries. — M.  E.  Lav- . 
asseur,  in  a  communication  to  the  Academic  des  Sciences  on  March 
I  21, 1892,  calls  attention  to  the  diversity  usually  to  be  found  in  statis- 

\  tic8  of  area  and  population  in  standard  works  of  reference.    Consider- 

ing only  such  high  class  publications  as  "  Die  Bevolkerung  der  Erde," 
the  ''Almanach  de  Gotha,"  and  the  "Statesman's  Year-Book,"  he 
points  out  that  diversity  does  not  necessarily  convict  any  of  error,  as 
the  approximation  to  the  exact  figures  may  be  arrived  at  in  different 
irajs;  that,  in  fact,  absolute  agreement  in  statistics  is  a  sign  that  they 
jiave  been  copied  by  one  writer  from  another.  In  some  cases  the  areas 
of  countries  are  officially  derived  from  cadastral  surveys,  which,  as  a 
matter  of  fact,  often  do  not  include  the  whole  land  and  water  area  of 
a  country,  geographers  not  being  agreed  as  to  what  water  areas  should 
be  reckoned  along  with  the  land.  In  other  cases  official  or  semi-offi- 
cial measurements  are  made  on  large-scale  topographical  maps,  and  the 
d^ree  of  approximation  must  vary  with  the  scale,  and  with  the  tech- 
nical skill  of  the  computer.  Some  countries  are  content  with  meas- 
urements or  estimates  made  by  individuals,  such  as  those  of  Strel- 
bitsky  and  of  Perthes'  Institute.  The  calculation  of  population  is 
8tiU  more  uncertain,  being  dependent  on  census  returns  (themselves 
imperfect^  jirfculated  to  any  given  intermediate  date  by  estimates 
<lcrived  jpB  r^istj^rs  of  births,  deaths,  immigration  and  emigration. 
Li  a  ta|kiLt>rought  down  to  the  end  of  1890  M.  Levasseur  gives  a  con- 
spectus of  the  area^  population,  and  density  of  population  of  the 
countries  of  Europe,  classed  in  four  groups,  as  follows : 
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Density 

Inhabitants.  Area,  sq.  m.  per  sq.  m. 

Western  Europe 87,100,000  352,300  247 

Central  Europe 93,609,000  464,400  200 

Southern  Europe 71,826,000  557,800  130 

Eastern  Europe 98,000.000  2,106,500  47 

Northern  Europe 9,100,000  '378,000  23 

All  Europe 359,635,000  3359,200  93.1 

Notes  as  to  the  various  estimates  are  appended ;  those  relating  to  the 
German  Empire  may  be  cited  as  an  example.  The  "  Bevolkerung  der 
Erde"  in  1872  gave  the  area  as  207,816  square  miles ;  in  1874  as  207,- 
935;  in  1876  as  207,943;  in  1878,  as  in  1880  as  207,883;  in 
1882  as  207,899;  in  1891  as  207,861;  while  Strelbitsky's  measure- 
ment is  208,008,  and  that  adopted  in  the  tables  from  the  '*  Statistisches 
Jahrbuch  iiir  deutsches  Reich  "  for  1891  is  207,929  square  miles. — 
Proceeds.  Roy.  Greog.  Soc,  July,  1892. 

A  Measure  of  Civilization. — Dr.  Lamborn  suggests  that  the 
proportionate  length  the  artist  gives  the  face  or  head  to  the  body 
might  be  considered  a  measure  of  civilization.  He  finds  that  the  late 
Spanish  artists  give  10}  faces  to  the  height.  Diirer  10  to  1.  Earlier 
Spanish  artists  9  to  1.  The  measurements  of  a  number  of  wood  cuts 
of  the  Fifteenth  C^entury  run  5i  to  1  and  6}  to  1.  The  Mexican 
images  are  4  to  1,  31  to  1,  and  3  to  1.  The  gold  figures  of  Peru  make 
the  head  larger  than  the  body.    (Lamborn 's  History  of  Mexican  Art.) 
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MICROSCOPY.^ 

On  the  Restoration  of  Osmic  Acid  Solutions. — The 
osmic  acid  so  valuable  to  the  histologist  as  a  fixing  reagent,  is 
known  to  the  chemist  as  osmium  tetroxide,  Os  O^,  and  is  one  of  the 
series  of  osmium  compounds  with  oxygen.  It  is  readily  reduced  in 
the  presence  of  an  organic  substance,  giving  up  two  atoms  of  oxygen 
and  forming  the  deutoxide,  Os  O,.  This  is  the  well-known  black  pow- 
der so  familiar  in  specimens  killed  in  any  of  the  fluids  into  which  osmic 
acid  enters.  Osmium  tetroxide  afiects  fatty  substances  first,  and  these 
are  the  substances  that  most  readily  undergo  oxidation.  Prolonged 
exposure  to  the  action  of  the  tetroxide  blackens  the  tissue  so  that  it  is 
useless  for  histological  purposes. 

In  preparing  stock  solutions  of  osium  tetroxide  the  greatest  care 
must  be  taken  to  exclude  organic  matter,  even  acetic  acid  in  the  quan- 
tity called  for  in  Flemming's  stronger  fluid,  is  liable  to  cause  the 
reduction  of  the  tetroxide.  A  trace  of  impurity  in  the  distilled  water 
sooner  or  later  produces  the  fatal  blackening,  while  a  solution  made 
with  pure  water  will  keep  indefinitely  in  the  light.  Let  but  a  trace 
of  dust  fall  into  the  bottle  and   reduction  will  take  place  to  some 


During  the  summer  of  1892,  at  the  Marine  Biological  Laboratory 
at  Woods  Holl,  Mass.,  a  large  number  of  solutions  were  treated  with 
peroxide  of  hydrogen,  H,  O,,  and  different  investigators  tested  them 
with  uniformly  good  results.  The  restored  solutions  acted  in  the  same 
manner  as  the  fresh  solutions,  and  produced  the  same  results ;  the  only 
noticeable  diflTerence  was  a  gradual  weakening  of  the  solution,  as 
would  naturally  be  expected.  Specimens  overblackened  by  the  action 
of  the  peroxide  were  rendered  colorless  without  perceptibly  changing 
the  character  of  the  tissue,  and  a  few  experiments  were  made  to  deter- 
mine whether  the  bleaching  with  peroxide  could  be  so  controlled  as  to 
leave  certain  tissues  blackened  while  others  were  cleared.  This  quan- 
titative bleaching  with  peroxide  yielded  no  very  good  results  in  the 
few  experiments  made,  but  enough  was  accomplished  to  warrant  further 
attempts. 

The  chemistry  of  the  restoration  and  the  bleaching  further  demon- 
strates that  no  injurious  factor  enters  into  the  result  as  is  shown  by  the 
following  equations: 

*This  department  is  edited  by  C.  O.  Whitman,  University  of  Chicago. 
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Os  O^  +  organic  substance  =  08  0,  +  oxidized  organic  substance. 
Os  O,  +  2H,0,  =  08  0,  +  2H,0. 

That  is,  in  bleaching  a  tissue,  the  Os  O,  is  converted  into  Os  O^  and 
water  is  formed,  with  which  the  tissue  is  already  saturated. 

To  restore  100  cc.  of  a  1%  solution  of  osmium  tetroxide  requires 
from  10  to  20  drops  of  fresh  peroxide  of  hydrogen,  and  clearing  goes 
on  better  in  Aill  sunlight  To  bleach  tissue  with  peroxide  requires 
about  the  same  amount  in  100  cc.  of  water,  and  the  bleaching  takes 
place  better  in  the  sunlight  also.  The  amount  needed  cannot  be  stated 
with  any  more  precision  because  the  peroxide  loses  its  strength  some- 
what with  age.  The  peroxide  made  by  the  Oakland  Chemical  Co.,  54 
South  Avenue,  New  York,  is  more  stable  and  keeps  better  than  many 
of  the  preparations  in  the  market. — C.  L.  Bristol. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

The  Geological  Society  of  America. — The  Fifth  Annual 
Meeting  was  held  at  Ottawa,  Canada,  on  December  28,  1892,  and  fol- 
lowing days.  The  following  papers  were  read:  Notes  on  the  Early 
Palaeozoic  Sponges,  Sir  J.  William  Dawson,  Montreal,  Can. ;  Notes  on 
the  Devonian  Formation  of  Manitoba  and  the  N.  W.  Territories,  J.  F. 
Whiteaves,  Ottawa,  Ont.  The  object  of  this  paper  was  to  show  the 
relationship  of  Devonian  formation  of  Manitoba  and  the  N.  W.  Ter- 
ritories with  that  of  Northern  Europe.  In  Manitoba  the  Stringoceph- 
alus  zone  is  remarkably  well  developed  and  holds  a  rich  fauna,  whereas 
in  the  Mackenzie  River  district,  most  of  the  fossils  so  far  collected 
seem  to  be  from  the  Cuboides  zone.  On  the  Coals  and  Petroleums  of 
the  Crows's  Nest  Pass,  Rocky  Mountains,  A.  R.  C.  Selwyn,  Ottawa, 
Ont. ;  On  the  Greology  of  Natural  Gas  and  Petroleum  in  Ontario,  H. 
P.  Brumell,  Ottawa,  Ont.  A  brief  r^sura^  of  work  done  in  gas  and 
oil  explorations  in  Ontario,  and  dealing  with  the  geological  evidence 
adduced  from  record  of  wells  sunk.  Including  also  a  short  account  of 
the  geology  of  Southwestern  Ontario.  Some  Features  of  the  Phos- 
phate Bearing  Rocks  of  Ottawa  County,  P.  Q.,  Elfric  Drew  Ingall, 
Assoc.  Royal  School  of  Mines,  Eng.  (Introduced  by  J.  B.  Tyrrell.) 
This  was  a  preliminary  paper,  based  upon  field  observations,  discussing 
the  phenomena  exhibited  by  the  Apatite  deposits  and  their  associated 
rocks  in  their  bearing  upon  the  question  of  the  probable  mode  of  for- 
mation of  these  deposits.  Some  Maryland  Granites  and  Their  Origin, 
Charles  Rollin  Keyes,  Des  Moines,  la.     A  brief  sketch  of  the  granite- 
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rocks  of  Marylpnd,  with  a  summary  of  the  reasons  for  regarding. them 
as  eruptive  in  origin.  Epidote  as  a  Primary  Component  in  Granites, 
Charles  Rollin  Keyes^lDes  Moines,  la.  Occurrences  of  the  mineral  in 
certain  granites  regarded  as  eruptive  described/ the  evidences  of  its 
original  nature  explained  and  its  associations  with  the  closely  related 
Allanite  considered.  '  On  the  Laurentian  of  the  Ottawa  District,  Rob- 
ert W.  Ells,  Ottawa,  Ont.  The  paper  briefly  reviewed  the  work  of 
the  late  Sir  Wm.  Logan  in  this  district,  forty  years  ago,  and  discussed 
the  structure  of  the  calcareous  portion  of  the  system,  more  partic- 
ularly as  regards  the  relationship  of  the  crystalline  limestones  to  the 
underlying  gneiss ;  with  a  brief  statement  of  the  several  kinds  of 
intrusive  rocks  which  penetrate  both  the  gneiss  and  limestone,  and 
their  apparent  influence  upon  the  occurrence  of  the  economic  minerals, 
such  as  graphite,  apatite  and  mica.  The  Contact  of  the  Laurentian 
and  Huronian  North  of  Lake  Huron,  Robert  Bell,  Ottawa,  Ont.  The 
line  of  contact  between  the  Great  Huronian  Belt  to  the  northward 
and  the  Laurentian  area  to  the  southward  was  traced  from  near  Ki Har- 
ney on  Lake  Huron  to  its  intersection  with  the  Ottawa  River.  The 
two  sets  of  rocks  in  this  region  were  described  with  regard  to  their 
structure  and  their  relations  to  one  another.  The  nature  of  their  con- 
tact here  and  in  other  instances  in  Canada  was  described  in  connection 
with  the  question  of  the  conformability  or  otherwise  of  the  two  sys- 
tems. Reference  was  made  to  the  extraordinary  development  of  quartzite 
in  the  LaCloche  region,  to  certain  forms  resembling  fossils  lately  dis- 
covered by  the  writer  in  the  Huronian  rocks  of  the  vicinity,  to  the 
greenstone  masses  and  dykes,  to  the  nature  of  the  granites  and  to  other 
points  in  connection  with  the  geology  of  the  district.  The  marked 
dependence  of  the  physical  geography  upon  the  phenomena  of  crys- 
talline rocks  of  the  region  was  likewise  pointed  out.  The  Archaean 
Rocks  West  of  Lake  Superior,  W.  H.  C.  Smith,  Ottawa,  Ont.  (Intro- 
duced by  R.  W.  Ells.)  This  paper  gave  a  brief  description  of  the 
rocks  and  their  distribution  between  the  Lake  of  the  Woods  and  Lake 
Superior  north  of  the  International  boundary  and  referred  to  some 
of  the  theories  of  origin  and  structure  of  the  various  members  of  the 
Archean  system  and  to  the  iron  ores  and  gold-bearing  rocks  of  the 
r^on.  On  the  Archean  of  Sudbury  Mining  District,  Alfred  E. 
Barlow,  M.  A.,  Geological  Survey  Department,  Ottawa,  Ont.  This 
paper  related  in  Retail  the  various  phenomena  in  connection  with 
the  contact  between  the  Laurentian  and  Huronian  to  the  northeast  of 
Lake  Huron,  with  a  discussion  of  the  origin  and  relative  age  of  each, 
based  on  these  observations.    Notes  on  Cambrian  Fossils  from  the 
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Selkirks  and  Rocky  Mountain  Region  of  Canada,  Henry  M.  Ami, 
Ottawa,  Ont.  This  paper  was  based  mainly  upon  a  collection  of  Lower 
and  Middle  Cambrian  fossils  made  by  the  author  in  the  summer  of 
1891.  It  contains  notes  on  some  eight  species  of  Lower  Cambrian 
(Olenellus  zone)  fossils  from  the  gray,  glossy  and  calcareous  schists 
and  limestones  of  the  entrance  to  the  Selkirks,  some  two  miles  west  of 
Donald,  British  Columbia.  The  latter  part  of  the  paper  dealt  with 
the  forms  met  with  in  the  Middle  Cambrian  of  Mount  Stephen  in  the 
Rocky  Mountains,  near  Field,  B.  C,  where  the  terrane  is  highly  fossil- 
iferous.  Upwards  of  twenty  species  have  been  recorded  from  this 
locality,  many  of  which  are  very  interesting  and  well  preserved.  On 
the  Potsdam  and  Calciferous  Terranes  of  the  Ottawa  Paleozoic  Basin, 
Henry  M.  Ami,  Ottawa,  Ont.  The  stratigraphical,  lithological  and 
paleontological  relations  of  the  Potsdam  and  Calciferous  terranes,  as 
seen  and  known  in  the  Ottawa  palseozoic  basin  and  elsewhere  were  dis- 
cussed in  this  paper ;  also  the  reference  of  these  two  terranes  to  the 
Cambro-Silurian  or  Ordovician  Epoch  instead  of  to  the  Cambrian 
Epoch,  inferred  from  the  internal  evidence.  The  Criteria  for  the  Rec- 
ognition of  Separate  Ice  Epochs,  R.  D.  Salisbury,  Chicago,  111. ;  Note 
on  the  Geology  of  Middleton  Island,  Alaska,  Oeorge  M.  Dawson, 
Ottawa,  Ont.  This  short  paper  was  devoted  principally  to  the  descrip- 
tion of  a  boulder-clay  or  till  from  Middleton  Island,  which  is  found  to 
contain  some  marine  fossils.  Eskers  Near  Rochester,  N.  Y.,  Warren 
Upham,  Soraerville,  Mass.  The  Pinnacle  Hills,  a  very  remarkable 
esker  series  in  the  southeastern  suburbs  of  Rochester,  were  described 
and  attributed  to  deposition  by  a  glacial  river  flowing  between  walls 
of  ice  and  open  above  to  the  sky.  Their  material,  which  is  shown  to 
have  been  englacial,  is  chiefly  gravel  and  sand,  but  also  comprises  in 
some  parts  very  abundant  and  large  boulders,  some  of  which  are  lifted 
200  feet  or  more  above  their  sources  within  a  few  miles  on  a  nearly 
plain  country.  Similar  explanations  are  also  applicable  to  other 
eskers  in  Pittsford,  several  miles  farther  southeast.  Comparison  of 
Plistocene  and  Present  Ice-Sheets,  Warren  Upham,  Somerville,  Mass. 
The  Plistocene  ice  sheets  of  North  America  and  Europe  were  compared 
with  the  now  existing  Malaspina,  Greenland,  and  Antarctic  ice-sheets, 
as  to  their  areas,  surface  slopes  and  probable  thickness,  rates  of  erosion 
and  ablation,  subglacial  and  englacial  drii\,  and  manner  of  deposition 
of  various  drift  formations.  The  Malaspiaa  glacier,  or  ice-sheet,  cov- 
ered on  its  wasting  borders  by  much  drift  and  growing  forests,  is 
believed  to  aflbrd  explanations  of  forest  beds  between  deposits  of 
till,  and  of  the  peculiar  drift  accumulations  named  drumlins,   both 
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bdng  attributable  to  stages  in  the  general  recession  of  the  North 
American  ice-sheet  when  increased  snowfall  and  ouflow  of  the  ice  slack- 
ened its  retreat  or  caused  it  temporarily  to  re-advance.  Under  this 
yiew,  the  Ice- Age  seems  probably  to  have  comprised  only  one  great 
epoch  of  glaciation,  with  moderate  oscillations  of  the  ice-front,  and  to 
have  been  geologically  brief.  Plistocene  Phenomena  in  the  Eegion 
Southeast  and  East  of  Lake  Athabaska,  Canada,  J.  B.  Tyrrell,  Ottawa, 
Can.  The  paper  was  the  result  of  an  exploration  conducted  by  the 
writer  during  the  past  summer  in  the  hitherto  unexplored  region  lying 
southeast  of  Athabaska  Lake  and  north  of  Churchill  River.  The 
r^on  has  some  strongly  marked  glacial  features.  The  writer  dis- 
discussed  the  striation  and  character  of  the  rock  surfaces,  the  occurrence 
of  till,  drumlins,  kames,  and  other  glacial  phenomena.  Some  high- 
level  beaches,  terraces,  and  other  post-glacial  deposits  were  also  noted. 
Notes  on  the  Glacial  Geology  of  the  Northeast  Territories,  A.  P.  Low, 
Ottawa,  Ont.  A  short  account  of  the  geography  and  surface  geology 
of  the  western  water-shed  of  Labrador  Peninsula,  derived  from  explor- 
ations on  the  Eupert,  East  Main,  Big,  Great  Whale  and  Clearwater 
Rivers,  and  along  the  east  coast  of  Hudson  Bay.  Notes  on  the  Gold 
Range  in  British  Columbia,  James  McEvoy,  B.  A.  Sc,  Ottawa,  Ont 
(Introduced  by  H.  M.  AmL)  A  short  description  of  the  topography 
of  the  Gold  Range  and  part  of  the  adjoining  Interior  Plateau  country, 
with  notes  on  the  glacial  geology  of  the  same.  The  Glacial  Gravels 
of  Glacier  Bay,  Alaska,  Harry  Fielding  Reid,  Cleveland,  Ohio  (Intro- 
duced by  J.  S.  Diller).  The  Post-glacial  Outlet  of  the  Great  Lakes 
Through  Lake  Nippissing  and  the  Mattawa  River,  G.  Frederick 
Wright,  Oberlin,  O. ;  The  Height  of  the  Bay  of  Fundy  Coast  in  the 
Glacial  Period  Relative  to  Sea  Level,  as  Evidenced  by  Marine  Fossils 
in  the  Boulder  Clay  at  Saint  John,  New  Brunswick,  Robert  Chalmers, 
Ottawa,  Ont.  Description  of  locality,  area  and  thickness  of  boulder- 
clay.  Divergent  stri«  on  underlying  rocks.  The  materials  of  the 
boulder-clay  from  the  north.  Intercalated  stratified  portions  and  their 
fossils  deposited  in  the  sea.  Sections  at  Fern  Ledges  and  Negrotown 
Point  given.  The  conclusions  are  that  the  climate  was  Arctic  or  sub- 
arctic; that  the  boulder  clay  here  was  formed  by  a  number  of  suc- 
cessive accretions  in  a  zone  of  oscillation  of  the  ice-front,  and  that  its 
upper  portion  at  least  was  thrown  down  when  the  lands  stood  100  to 
200  feet  below  its  present  level.  On  Certain  Features  in  the  Distribu- 
tion of  the  Columbia  Formation  on  the  Middle  Atlantic  Slope,  N.  H. 
Darton,  Washington,  D.  C.  This  paper  was  a  description  of  rela- 
tions indicating  an  interval  of  erosion  between  the  depositions  of  the 
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higb-level  and  low-level  portions  of  the  formation,  beginninp^  in  South- 
em  Maryland  and  gradually  inoreasing  northward  to  New  Jersey.    A 
Geological  Eeconnoissance  in  the  Central  Part  of  the  State  of  Wash- 
ington, Israel  C.  Russell,  Ann  Arbor,  Mich.    The  region  traversed 
embraces  about  10,000  square  miles  in  the  arid  region  east  of  the  cas- 
cades and  drained  by  the  Columbia.    The  reconnoisance  was  made  for 
the  purpose  of  learning  how  far  the  conditions  there  existing  favor  the 
project  of  obtaining  artesian  water  for  irrigation.    The  following  is 
a  syllabus  of  the  paper. 
Geography  of  the  region  explored. 
Geological  formations. 
Crystalline  rocks. 

cSil'Tam  T-'-^-y-  ?i?fite^^^*}Plei^^^^^ 

John  Day  system.  J  ^^^  ^^^^'       ^ 

Geological  structure.    Existing  lakes.    Artesian  water  supply. 

The  Abandoned  Strands  of  Lake  Warren,  Andrew  C.  Lawson, 
Berkeley,  Cal.  The  strands  of  Lake  Warren,  on  the  north  side  of 
Lake  Superior,  up  to  an  elevation  of  1200  feet  above  sea-level  are 
post-glacial.  It  was  not  an  ice-dammed  lake.  There  was  an  outlet 
northward  corresponding  to  one  of  its  higher  stages.  A  post-glacial 
depression  of  Central  Canada  whereby  the  James  Bay  slope  was  covered 
with  marine  sediments  to  a  present  altitude  of  450  feet  above  tide  and 
only  150  miles  distant  from  Lake  Superior  is  correlated  with  the  max- 
imum fullness  of  Lake  Warren,  and  the  subsequent  uplift  is  correlated 
with  its  subsidence.  The  strand  lines  show  no  evidence  of  deforma- 
tion. In  the  absence  of  ice  dams  and  of  a  gorge  of  permanent  drain- 
age, the  Level  of  Lake  Warren  could  only  have  been  lowered  by 
epeirogenic  depression  along  its  southeastern  margin,  i.  f.,  in  the  region 
south  of  Lakes  Huron  and  Michigan,  which  depression  is  thus  coeval 
with  the  post-glacial  uplift  of  central  Canada.  High  terraces  and 
beaches  are  known  to  extend  along  the  north  side  of  Lake  Huron  from 
Sault  St.  Marie  eastward  and  they  are  reported  on  the  high  lands  of 
the  Peninsula  of  Ontario ;  so  that  Lake  Warren  must  have  been  the 
greatest  of  the  known  Quaternary  Lakes.  Its  ar^a  is  roughly  estima- 
ted at  150,000  square  miles.  The  Importance  of  Photography  in 
Illustrating  Geological  Structure,  R.  W.  Ells,  Ottawa,  Ont.  In  con- 
nection with  this  paper  was  shown  a  series  of  large  photographs  by 
Topley,  taken  under  the  direction  of  the  writer,  showing  more  clearly 
the  mode  of  occurrence  of  the  apatite  in  the  deposit  of  the  Bucking- 
ham and  Lievre  district,  as  well  as  the  relations  of  the  intrusive 
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apatite-bearing  rocks  to  tbe  surrounding  gneiss.  Two  Neocene  Bivers 
of  California,  Waldemar  lindgren,  Washington,  D.  C.  It  was  the  pur- 
pose of  this  paper  to  briefly  indicate  the  direction  and  grade  of  the 
principal  forks  of  the  Neocene  equivalents  of  the  present  Yuba  and 
American  Rivers.  These  streams  now  drain  an  area  in  which  many 
important  Neocene  gravel  deposits  are  located,  and  to  trace  the  old 
water  courses  is  of  the  highest  importance  in  order  to  successfully  open 
and  mine  the  auriferous  channels.  The  results  recorded  here  have 
been  reached  during  the  course  of  the  investigation  of  the  Gold  Belt 
carried  out  under  the  direction  of  Dr.  G.  F.  Becker,  by  the  U.  S. 
Geological  Survey. 

Tbe  geological  events  related  to  the  accumulation  and  covering  up 
of  the  Neocene  channels  were  briefly  sketched  and  the  different  systems 
of  channels  described.  The  fact  was  accentuated  that  the  Neocene 
rivers  closely  correspond  to  those  of  the  present  day  in  the  extent  of 
their  watersheds,  although  by  no  means  always  in  the  direction  of 
their  principal  forks.  A  short  statement  was  given  of  the  work  pre- 
viously done  in  the  same  field  by  other  investigators. 

The  course  of  the  Neocene  Yuba  and  American  Rivers  was  des- 
cribed, by  the  aid  of  a  map,  on  a  small  scale.  In  places  where 
differing  results  have  been  obtained  from  those  of  other  observers,  or 
where  new  facts  have  been  brought  out,  a  more  detailed  statement  was 
given.  Practical  results :  The  greater  part  of  these  Neocene  channels  is 
now  covered  by  heavy  masses  of  volcanic  material  and  many  of  them, 
thouf'h  auriferous,  have  not  yet  been  opened  for  mining  operations. 
The  continuity  of  certain  channels  under  the  lava  cap  can  be  asserted 
and  their  approximate  positions  indicated  ;  some  of  them,  most  likely 
to  prove  remunerative,  but  which  have  not  yet  been  opened  up,  were 
mentioned;  among  them  are  the  Blue  Tent  Channel,  the  Long 
Canyon  Channel,  and  the  Webber  Creek  Channel. 

Boston  Society  of  Natural  History. — Dec.  21. — The  follow- 
ing papers  were  read  :  Some  New  Experiments  on  the  Absorption  of 
Liquids  by  Aerial  Parts  of  Plants,  Mr.  W.  F.  Ganong ;  The  Abdom- 
inal Pouch  of  Butterflies  of  the  Grenus  Pamassius,  Mr.  S.  H.  Scudder; 
Columnar  Structure  in  Stratified  Rock,  Prof.  W.  H.  Niles. 

January  4, 1893. — The  following  papers  were  read :  Account  of  Some 
of  the  Botanical  Establishments  of  Europe  (photographs  were  shown), 
Prof.  W.  G.  Farlow  ;  Application  of  the  Microscope  to  the  Study  of 
Rocks  (colored  stereopticon  views  were  shown),  Dr.  J.  Eliot  Wolff. 

Samuel  Henshaw,  Secretary. 
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New  York  Academy  of  Sciences,  Biological  Section. — 
Meeting  of  Dec.  12, — The  following  is  a  synopsis  of  the  papers:  Oq 
the  Miocene  Deposits  of  the  White  River,  by  Dr.  J.  L.  Wortman ; 
These  deposits  were  arranged  in  three  groups,  lower  or  Menodvs  beds, 
middle  or  Oreodon  beds,  and  upper  or  Protoceras  beds.  The  Protoceras 
beds  were  regarded  as  in  part  contemporary  with  the  John  Day  beds 
of  Oregon.  On  the  ileo-colic  junction  of  Procyon  lotor  and  allied 
Arctoids,  by  G.  8.  Huntington.  The  absence  of  csecum  in  Procyon 
was  noted  as  repeating  the  condition  found  in  Hytena  and  the  Ursidse. 
.  The  provision  for  preventing  return  of  contents  of  large  intestine 
appears  to  consist  in  a  series  of  constrictions  in  the  terminal  part  of 
the  ileum  together  with  increase  in  the  circular  muscular  fibres  in 
these  situations  as  well  as  at  the  ileo-colic  junction  itself  There  is  a 
complete  absence  of  an  ileo-colic  valve.  On  the  Origin  of  West  Indian 
Bird  Life,  by  F.  M.  Chapman.  Conclusious  from  study  of  bird  and 
mammal  life  were  (1)  distinctness  geologically  of  Lesser  from  Greater 
Antilles;  (2)  independence  of  islands  from  mainland  since  the  appear- 
ance of  the  present  fauna ;  (3)  original  connection  of  West  Indies  to 
Central  America  by  way  of  Jamaica ;  Central  America  at  this  time  an 
archipelago  created  by  passage  leading  from  Pacific  to  Carribean  Sea ; 
(4)  the  older  fauna!  forms  of  the  West  Indies  represent  survivors  of  the 
insular  Tertiary  species ;  (5)  the  newer  forms  are  immigrants  and  become 
difierentiated  under  new  conditions  of  living.  H.  F.  Osbom  reported 
the  discovery  in  the  Miocene  of  South  Dakota  of  a  horned  artiodac- 
tyle  represented  by  male  and  female  skulls  and  complete  fore  and  hind 
feet  The  female  skull  is  comparatively  hornless  and  proves  to  be 
identical  with  Protoceras  celer  Marsh.  The  male  skull  exhibits  no  less 
than  five  protuberances  upon  each  side  or  ten  altogether.  Two  of  these 
upon  the  frontals  and  sides  of  the  maxillaries  are  very  small ;  the 
parietal,  supraorbital  and  maxillary  protuberances  are  very  promi- 
nent and  had  apparently  a  dermal  covering  as  in  the  giraffe.  There 
are  four  toes  in  front  and  two  behind  as  in  the  early  Tragulidse.  The 
types  were  found  by  Dr.  J.  L.  Wortman,  and  are  in  the  recent  collec- 
tions of  the  Am.  Mus.  Nat.  Hist 

Bashford  Dean,  Sec.  Biol.  Section, 

Natural  Science  Association  of  Staten  Island. — Nov.  12, 
1892. — The  election  of  officers  for  the  ensuing  year  resulted  as  follows : 
President,  Walter  C.  Kerr ;  treasurer,  Thos.  Crtug ;  recording  secretary, 
Joseph  C.  Thompson ;  corresponding  secretary,  Arthur  Hollick.  A 
paper  on  Our  Historic  Landmarks,  by  Mr.  Ira  K.  Morris,  was  read  by 
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title,  and  will  be  published  as  a  "special"  later  on.  Dr.  N.  L.  Britton 
presented  specimens  of  A^pidium  cristatum  (L.)  8w.,  collected  by  Mrs. 
N.  L.  Britton,  near  Oakwood.  This  fern  is  exceedingly  rare  on  Staten 
Island,  having  been  previously  reported  from  but  two  localities,  in  one 
of  which,  the  Clove  Lake  Swamp,  it  has  been  since  exterminated. 

Mr.  Arthur  Rollick  read  the  following  paper  Upon  Additions  to  the 
Cretaceous  Flora  of  Staten  Island. 

At  the  meeting  of  January  2,  1892, 1  gave  a  preliminary  account 
of  the  Cretaceous  fauna  and  flora  of  the  island  so  far  as  studied  up  to 
that  date.  At  the  meeting  of  March  12,  the  rediscovery  of  fossil 
leaves  in  the  Kreischerville  clays  was  recorded,  and  also  the  discovery 
of  a  large  fossil  leaf  near  Richmond  Valley.  At  the  meeting  of 
September  10  the  discovery  by  Mr.  Heinrich  Ries  of  fossil  leaves  in 
the  Cretaceous  clay  at  Green  Ridge  was  recorded  and  since  that  time 
Mr.  Wm.  T.  Davis  has  turned  over  to  me  a  number  of  other  specimens 
found  by  him  in  the  clay  at  Kreischerville. 

All  this  new  material  and  such  of  the  old  as  had  not  been  critically 
examined  has  been  the  subject  of  careful  study  by  me  during  the  past 
few  months  with  the  result  that  there  has  been  added  at  least  thirty- 
eight  species  to  our  Cretaceous  flora. 

Most  of  them  were  known  previously  from  the  clays  of  Wood  bridge 
or  Amboy,  N.  J.,  but  others  have  not  before  been  reported  from  East- 
ern North  America  and  we  here  have  their  first  recorded  occurrence  in 
this  region.    Of  these  fourteen  represent  species  new  to  science. 

The  specimens  have  all  been  shown  from  time  to  time  at  our  meet- 
ings, and  from  these  careful  drawings  have  been  made.  The  entire 
subject  will  be  presented  before  the  New  York  Academy  of  Sciences 
shortly,  with  full  descriptions  and  figures  of  all  the  new  species,  which 
will  be  published  in  the  Transactions  in  due  time. 

We  have  forty-seven  species  representing  the  flora  of  thie  Cretaceous 
formation  on  Staten  Island.  All  the  specimens  from  Tottenville, 
Richmond  Valley,  Princes  Bay  and  Arrochar  are  in  ferruginous  rock 
of  a  concretionary  character  and  are  well  preserved.  Those  fit)m  the 
clays  of  Green  Ridge  and  Kreischerville  soon  began  to  disintegrate 
upon  exposure  to  the  air  and  are  now  mostly  useless  for  purposes  of 
identification. 

Dec  17,  1892. — A  specimen  of  European  "  Gorse  "  or  "  Furze,"  sent 
by  Dr.  F.  Hollick,  was  shown  and  the  following  memorandum  read : 

The  accompanying  specimen  was  obtained  Nov.  10,  from  a  small 
bosh,  about  a  foot  in  height,  of  European  furze  (^Vlex  ewropcBt/^  L.), 
which  is  growing  wild  on  Ward's  Hill,  Tompkinsville.    I  first  discov- 
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ered  it  during  the  early  autumn.  To  all  appearances  the  plant  is 
self-seeded,  and  is  remote  from  any  garden  or  cultivated  ground.  The 
only  other  vegetation  in  the  vicinity  is  short  stunted  grass,  so  that  the 
bush  in  spite  of  its  small  size,  is  a  conspicuous  object  and  has  probably 
only  escaped  destruction  by  reason  of  its  sharp  prickly  foliage.  The 
locality  is  strikingly  similar  to  the  "commons"  or  "downs"  where  it 
grows  in  Great  Britain.  How  it  came  here  is  a  mystery,  as  the  only 
other  place  where  it  is  known  to  occur  in  America,  so. far  as  I  am 
aware,  is  on  the  Island  of  Nantucket,  where  it  was  introduced  about 
1860,  and  has  since  spread  to  some  extent.  If  protected  and  encour- 
aged it  would  doubtless  become  established  here  Qnd  spread  as  it  has 
done  in  the  latter  locality. 

Mr.  William  T.  Davis  exhibited  Ce<Topia  cocoons  which  had  been 
partly  destroyed  by  woodpeckers,  and  read  the  following  paper  on 
woodpeckers  and  cecropia  cocoons. 

The  caterpillars  of  the  Cecropia  moth  spin  their  cocoons  in  a  variety 
of  places ;  occasionally  on  the  flat  side  of  a  board  fence,  sometimes  at 
the  base  of  bushes  such  as  the  elder,  and  sometimes  at  the  ends  of  sway- 
ing branches  when  the  food  plant  happens  to  be  a  tree.  The  cocoons 
spun  near  the  ground  are  often  devoured  by  mice  that  gnaw  through 
the  silken  coats  to  the  edible  pupa  within.  Specimens  which  had  been 
thus  destroyed  were  shown  to  this  Association  by  Mr.  Joseph  C. 
Thompson  on  Dec.  12,  1889.  Cocoons  that  are  placed  on  tree  branches 
are  more  safe  from  the  attacks  of  mice,  but  are  liable  to  be  eaten  by 
woodpeckers. 

On  January  14, 1888,  I  saw  a  downy  woodpecker  investigating  a 
Cecropia  cocoon  in  a  white  maple,  the  woodpecker  thrusting  its  bill  in 
and  pulling  it  out  of  the  cocoon  quite  frequently.  After  a  while  it 
flew  to  another  cocoon  a  few  feet  away,  but  it  being  on  such  a  small 
branch  it  was  unable  to  successfully  pick  it  open,  as  the  branch  swayed 
up  and  down.  It  was  then  plain  what  a  great  protection  it  was  to  the 
insects  to  place  their  pocoons  near  the  branch  ends,  though  no  doubt 
they  are  sometimes  killed  by  the  swaying  of  these  branches  during  a 
storm. 

When  the  woodpecker  was  gone  I  cut  the  cocoon  off  and  found  a 
small  hole  on  its  side  quite  near  the  branch,  where  it  was  easiest  to 
drill  because  the  silken  fabric  gave  way  the  least  to  the  strokes  of  the 
bird.  Cutting  open  the  other  side  of  the  cocoon,  I  found  that  the  pupa 
shell  was  sucked  nearly  dry  of  its  contents. 
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The  Ceeropia  cocoons,  occurring  commonly  on  white  maples,  are 
generally  placed  near  the  ends  of  the  long  drooping  branches,  and  it 
will  be  seen  from  the  foregoing  that  it  is  probably  the  safest  situation 
afforded  by  the  tree.  Near  my  home  there  is  a  small  white  maple  that 
has  eight  Ceeropia  cocoons  on  its  branches,  but  only  two  of  them,  from 
their  position,  can  be  injured  by  a  woodpecker. 

K  a  woodpecker  is  successful  in  making  a  hole  into  a  cocoon  it  is 
nevertheless  sometimes  disappointed  at  its  contents.  I  have  found  a 
cocoon  that  contained  the  tough  case  of  an  Ichneumon  fly  pupa 
{Ophion),  which  had  been  drilled  in  the  side  by  a  woodpecker,  and 
then  abandoned,  leaving  the  parasite  unharmed. 

Mr.  Davis  also  submitted  the  following  note : 

The  tawny  thrush  or  Veery  ( Tardus  fuscescens),  has  not  been- 
reported  as  nesting  on  the  Island,  but  during  the  last  spring  and  sum- 
mer it  was  not  uncommon  at  Watchogue.  Several  would  often  be 
heard  singing  at  the  same  time,  or  be  seen  walking*  hopping  or  run- 
ning, for  they  do  all  three,  along  the  wood  paths  and  stopping  by  the 
way  to  turn  over  a  countless  number  of  dead  leaves  for  the  insects  to 
be  found  beneath  them.  In  every  instance  they  frequented  the  edge 
of  the  close  timber  near  to  some  open  or  half  cleared  ground,  whither 
they  often  flew. 

On  June  26  I  noticed  a  Veery  carrying  food  in  her  bill,  and  was 

*thus  enabled,  after  a  time,  to  discover  a  young  bird  perched  on  a  log 

in  a  thick  growth  on  the  edge  of  a  swamp.    On  July  10,  with  Mr. 

Walter  Granger,  of  the  American  Museum,  I  heard  many  Veeries 

singing,  but  we  were  unsuccessful  in  finding  a  nest  of  the  second  brood. 

It  seems  probable  that  this  thrush  has  only  been  plentiful  at  Watch- 
ogue during  the  past  summer,  for  just  as  close  attention  has  been  given 
to  the  district  for  a  number  of  years,  and  yet  only  once  before,  namely 
in  May,  1891,  was  a  Veery  heard  singing. 

Mr.  Arthur  HoUick  read  Notes  on  Staten  Island  Clays  collected  for 
the  World's  Faif . 

Mr.  L.  P.  Gratacap  exhibited  berries  of  Smilax  rotundifolia  and 
submitted  a  memorandum  in  connection  with  them. 

Mr.  Gratacap  also  exhibited  drawings  from  microscopic  examination 
of  rocks  to  which  seaweed  had  been  attached,  and  read  the  following 
note: 

The  great  quantity  of  rock  used  in  constructing  the  roadbed  of  the 

Rapid  Transit  Railroad  along  our  north  shore  has  introduced  upon  the 

island  a  very  representative  collection  of  N.  Y.  Island  rock,  including 

mica  schists,  gneiss  and  granite.    It  serves  the  double  purpose  aflbrd- 
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ing  the  local  mineralogists  an  opportunity  to  study  and  collect  feldspar^ 
quartz  and  mica,  with  associated  garnets  and  tourmalines  and  is  a 
suggestion  as  well  of  the  underlying  reefs  of  archsean  metamorphic 
masses  upon  which  our  own  island  is  built,  and  our  geological  relation- 
ship  with  New  York  from  whose  ledges  the  rocks  have  been  trans- 
ported. Wherever  these  fragments  have  rolled  down  to  the  waters* 
edge  or  are  so  placed  as  to  be  inundated  by  the  high  tides,  a  very  vig- 
orous growth  of  the  green  filamentous  seaweed  (^Calothrix f)  has 
appeared.  I  am  not  sure  that  it  is  more  marked  than  the  similar 
growth  over  the  traps,  sandstones  and  shales  which  were  the  previous 
occupants  of  the  shores  of  the  Island,  and  which  have  been  somewhat 
displaced  from  their  intimacy  with  the  waves  and  currents  of  the  Kill 
van  Kull  by  these  later  arrivals,  but  it  does  seem  to  me  as  if  it  had 
developed  with  interesting  rapidity.  The  schistose  flaky  character  of 
many  or  most  of  these  fragments  may  have  conduced  to  facilitate  this 
luxuriant  development;  and  where,  as  in  the  case  of  granite  veins,  the 
feldspar  is  coarsely  brecciated,  the  interlacing  lines  of  angular  defini- 
tion between  the  crystals  oflTer  a  crevice  for  attachment.  As  a  fact  the 
lamellar  fragments  are  more  quickly  invaded. 

Placing  under  a  microscope  flakes  of  mica,  feldspar  and  quartz,  we 
can  see  the  delicate  filaments  of  the  alga  penetrating  the  films  of  the 
mica  or  occupying  pits  and  irregular  surfaces  of  the  feldspar  with  dis- 
tributed spots  of  green  granules.  Sometimes  lacunse  or  minute  cavi-« 
ties,  situated  a  little  way  within  the  edge  of  mica  flakes,  will  be  filled 
with  the  green  spore-like  groups.  A  few  rude  drawings  show  approx- 
imately some  of  the  phases  in  this  process  of  investment  of  the  rock 
by  the  seaweed. 

Cumulative  effects  have  of  late  been  much  emphasized,  and  it  is  not 
unlikely  that  the  alternating  drying  and  swelling,  from  exposure  to  the 
sun  at  low  and  submergence  at  high  water,  of  this  alga  may  sensibly 
determine  the  duration,  as  a  mass,  of  the  more  schistose  or  friable 
rocks,  when  the  tiny  extensions  of  this  subtle  enemy  have  effected  an 
entrance  within  their  substance. 

The  American  Psychological  Association — Met  at  Phila- 
delphia, University  of  Pennsylvania,  Tuesday  and  Wednesday,  Dec. 
27  and  28,  1892.  On  Tuesday,  Dec.  27  there  was  a  business  meeting 
at  which  the  nature  of  a  permanent  organization  and  other  important 
questions  will  be  discussed.    The  following  papers  were  read : 

Errors  of  Observation  in  Physics  and  Psychology;  Prof.  J.  McK. 
Cattell,  Columbia  College;   Experiments  Upon  Pain,  Dr.  Herbert 
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Nichols,  Harvard  University ;  Tactile  Estimates  of  Thickness,  Prof. 
Edward  Pace,  Catholic  University,  Washington ;  Some  Experiments 
Upon  the  -^thetics  of  Visual  Form,  Prof.  Lightmer  Witmer,  Univer- 
sity of  Pennsylvania ;  Investigations  of  Reaction -times  of  Various 
Classes  of  Persons,  Prof.  Lightmer  Witmer,  University  of  Pennsyl- 
vania ;  History  and  Prospects  of  Experimental  Psychology  in  America, 
President  G.  Stanley  Hall,  Clark  University  ;  Experimental  Psychol- 
ogy at  the  World's  Fair,  Prof.  Joseph  Jastrow,  University  of 
Wisconsin. 

Wednesday,  Dec.  28. — Certain  Phenomena  of  Rotation,  Dr.  Herbert 
Nichols,  Harvard  University  ;  Note  Upon  the  Controversy  Regarding 
the  Relation  of  the  Intensity  of  the  Stimulus  to  the  Reaction  Time, 
Prof.  W.  M.  Bryan,  University  of  Indiana ;  Minor  Studies  at  the 
Psycholo^cal  Laboratory  of  Clark  University,  Dr.  E.  C.  San  ford, 
Clark  University  ;  Preliminary  Notes  Upon  Psychological  Tests  in  the 
Schools  of  Spring6eld,  Mass.,  Prof.  W.  M.  Bryan,  University  of 
Indiana. 

Anthropological  Society  of  Washington. — Dec.  20, 1892. — 
The  program  of  exercises  was  as  follows :  Is  Simplified  Spelling  Feas- 
ible? (Symposium.)  Discussion  by  Prof.  F.  A.  March,  of  Lafayette 
College,  Hon.  A.  R.  Spofford,  Hon.  Wm.  T.  Harris,  Hon.  Edwin 
Willits. 

January  3, 1893. — The  program  of  exercises  was  the  following :  Is 
Simplified  Spelling  Feasible  as  Proposed  by  the  English  and  American 
Philological  Societies?  (Close  of  the  Symposium.)  Discussion  by 
Prof.  Lester  F.  Ward,  Prof.  Wm.  B.  Powell,  Mr.  James  C.  Pilling, 
Prof.  Benj.  E.  Smith,  Editor  Century  Dictionary  ;  Dr.  Charles  R.  G. 
Scott,  Editor  Worcester  Dictionary ;  Mr.  E.  T.Peters,  Major  John  W. 
Powell  and  Weston  Flint.  The  discussion  was  closed  by  Hon.  A.  R. 
Spofibrd  and  Dr.  Wm.  T.  Harris. — Weston  Flint,  Secretary. 

TheBiological  Societyof  Washington.— Dec.l7,1892.-Theprin- 
cipal  topic  of  the  evening  was  What  Should  be  the  Scope  and  Object  of  a 
Biological  Society  ?  Introduced  by  Mr.  B.  E.  Fernow.  The  following 
communications  were  read :  Frost  Freaks  of  the  Dittany,  Prof.  Lester 
F.  Ward  ;  Notes  on  Peach  Rosette,  Dr.  Erwin  F.  Smith  ;  Destruction 
of  lichens  on  Pear  Trees,  Mr.  M.  B.  Waite ;  Notes  on  Apple  and  Pear 
Fusicladii,  Mr.  D.  G.  Fairchild. 

Frederic  A.  Lucas,  Secretary, 

Indiana  Academy  of  Science. — The  eighth  annual  meeting 
was  held  in  the  Capitol  Building  at  Indianapolis  Dec.  28  and  29. 
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There  was  a  large  attendance  of  members  and  visitors.  President  J. 
L.  Campbell,  Wabash  College,  Crawfordsville,  Ind.,  presided.  The 
large  number  of  papers  entered  made  imperative  the  meeting  of  the 
Academy  in  three  sections  in  the  afternoon  of  the  first  day.  These 
were  so  constituted  that  papers  on  mathematics,  physics,  chemistry 
and  geology  were  read  in  one  section;  on  botany  in  another;  on 
zoology  and  anthropology  in  a  third.  On  the  evening  of  the  first 
day  the  President  delivered  his  address  on  The  Independence  of  Lib- 
eral Pursuits.  The  following  officers  were  elected  for  the  next  year : 
President,  J.  C.  Arthur,  Purdue  University,  Lafayette,  Ind. ;  vice- 
president,  W.  A.  Noyes,  Rose  Polytechnic  Institute,  Terre  Haute,  Ind. , 
secretary,  A.  W.  Butler,  Brookville,  Ind.;  assistant  secretary,  Stanley 
Coulter,  Purdue  University,  Lafayette,  Ind. ;  treasurer,  C.  A.  Waldo, 
De  Pauw  University,  Greencastle,  Ind. ;  auditors,  Thomas  Gray,  Bose 
Polytechnic  Institute,  Terre  Haute,  Ind. ;  W.  S.  Blatchley,  High 
School,  Terre  Haute,  Ind.  L.  M.  Underwood,  De  Pauw  University, 
Greencastle,  Ind. ;  and  W.  A.  Noyes,  Rose  Polytechnic  Institute,  Terre 
Haute,  Ind.,  were  appointed  program  committee.  The  Academy 
decided  to  hold  its  spring  meeting  the  third  week  in  May  in  Parks 
County,  Ind.,  closing  with  an  evening  meeting  Friday  at  Terre 
Haute,  Ind. 

The  following  papers  were  presented  :  Notes  on  the  Reproduction 
and  Development  of  Grinnellia  americana  Harv.,  M.  A.  Brannon ; 
Evidence  of  Man's  Early  Existence  in  Indiana  from  the  Oldest  River 
Gravels  Along  the  White  Water  River,  A.  W.  Butler;  On  the  Con- 
struction of  a  Sensitive  Galvanometer,  Benj.  W.  Snow ;  Some  Facts  as 
to  the  Varying  Conditions  of  Rock  Deposits  as  Observed  in  the  Hud- 
son River  Beds  of  Indiana  and  an  Inquiry  as  to  the  Cause  of  the 
Same,  Joseph  Moore  ;  A  Simple  Air  Thermometer  for  the  Determina- 
tion of  High  Temperatures,  W.  A.  Noyes ;  Tests  of  the  Torsional 
Strength  of  a  Steel  Shaft,  Thos.  Gray ;  An  Extreme  Case  of  Parasit- 
ism, Robert  Hessler;  Exhibition  and  Explanation  of  a  Geological 
Chart,  El  wood  P.  Cubberly ;  Local  Variations,  C.  H.  Eigenmanu ; 
Botanical  Field  Work  in  Western  Idaho,  D.  T.  MacDougal ;  The 
Quaternion  Treatment  of  the  Motion  of  Two  or  More  Bodies  Under 
the  Law  of  Gravitation,  A.  S.  Hathaway ;  The  Electrical  Oxidation 
of  Glycerin,  W.  E.  Stone  and  H.N.  McCoy;  Notes  Concerning  Tests  of 
the  Purdue  Experimental  Locomotive,  W.F.  M.Goss ;  The  Electrostatic 
Theoryof  CohesionandVander  Waal's  Equation,Reginald  A. Fessenden; 
On  Sulphon-pthaleins,  Walter  Jones];  i^uartz  Suspensions,  Benj.  W. 
Snow ;  Observations  on  Glacial  and  Pre-glacial  Erosion  at  Richmond, 
Indiana,  Joseph  Moore;  A  Modification  of  Grandeau's  Method  for 
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DetermiDation  of  Humus  in  Soils,  H.  A.  Huston  and  F.  W.  McBride ; 
Experiments  with  and  Phenomena  of  Vacuum  Tubes,  R.  A.Fessen- 
.  den ;  The  Extraction  of  Xylan  from  Straw  in  the  Manufacture  of 
Paper,  W.  E.  Stone  and  W.  H.  Test ;  The  Electro- magnetic  Inertia  of 
a  Large  Magnet,  Thos.  Gray ;  The  Determination  of  Chlorine  in  Nat- 
ural Waters,  W.  A.  Noyes ;  Some  New  Electrical  Apparatus,  R.  A. 
Fessenden ;  Thiofurfurol  and  its  Condensation  Products,  W.  E.  Stone 
and  Clinton  Dickson  ;  On  the  Construction  and  Use  of  a  Bolometer, 
B.  W.  Snow ;  On  the  Determination  of  Valence,  P.  S.  Baker ;  An 
Application  of  Mathematics  in  Botany,  Katharine  E.  Golden  ;  On 
the  Fertilization  and  Development  of  the  Embryo  in  Se^ieeio  aureus, 
D.  M.  Mottier;  Distribution  of  the  North  American  Cactacese  (by 
title),  John  M.  Coulter;  Marchantia  polymorpha,  not  a  Typical  or 
Representative  Liver-wort,  L.  M.  Underwood;  Notes  Concerning 
Certain  Plants  of  the  Southwestern  Counties  of  Indiana,  John  S. 
Wright;  Spines  and  Epidermis  of  the  Cactaoese  (by  title),  E.  B. 
XJline ;  Preliminary  Notes  on  the  Genus  Cactus,  E.  M.  Fisher ;  An 
Auxauom'eter  for  the  Registration  of  Growth  of  Stems  in  Thickness, 
Katharine  E.  Golden ;  The  Apical  Growth  of  the  Thallus  of  Fiiem 
vesiculosui*,  D.  M.  Mottier;  Symbiosis  of  Orchidaceae,  M.  B.  Thomas; 
Notes  on  Pediastrum,  W.  L.  Bray ;  The  Grenus  Corallorhiza,  M.  B. 
Thomas ;  Notes  on  Root  Tubercles  of  Indigenous  and  Exogenous 
Legumes  in  Virgin  Soil  of  the  Northwest  (by  title),  H.  L.  Bolley ; 
Notes  on  Archaeology  in  Mexico,  J.  T.  Scovell ;  Notes  on  the  loss  of 
the  Vomerine  Teeth  with  Age  in  the  Males  of  the  Salamander, 
Desmognathus  fvsca  (by  title),  F.  C.  Test:  Modern  Geographical  Dis- 
tribution of  Insects  in  Indiana  (by  title),  F.  M.  Webster;  New  Species 
of  Indiana  Hymenoptera,  reared  at  LaFayette,  Ind.  (by  title),  F.  M. 
Webster ;  Description  and  Elevation  of  Mount  Orizaba,  J.  T.  Scovell ; 
The  Climate  and  Glaciers  of  Mounts  Orizaba  and  Popocatepetl,  J. 
T.  Scovell ;  A  Mite,  Probably  Hypoderas  columbce,  Parasitic  in  the 
Pigeon,  W.  W.  Norman  ;  The  Locustidae  of  Indiana  with  Description 
of  New  Species,  W.  S.  Blatchley ;  Early  Stages  in  the  Development 
of  Cymatogaster,  C.  H.  Eigenmann ;  Some  Remarks  Regarding  the 
Embryology  of  Amphiuma,  O.  P.  Hay  ;  Some  Structural  Peculiarities 
of  Pacific  Slope  Fishes  (by  title),  A.  B.  Ulrey  ;  Peculiar  Death  of  an 
Oriole  (by  title),  T.  B.  Redding ;  The  Range  of  the  American  Cross- 
bill {Loxia  curvirostra  minor)  in  the  Ohio  Valley,  with  Notes  on  its 
Unusual  Occurrence  in  Summer,  A.  W.  Butler ;  A  Note  on  Loxia 
curvirostra,  W.  S.  Blatchley ;  Notice  of  a  Terrapin  to  be  Restored  to 
the  Fauna  of  Indiana,  O.  P.  Hay ;  A  Migration  of  Birds  and  one  of 
Insects,  T.  B.  Redding :  The  South  American  Catfishes  Belonging  to 
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Cornell  University  (by  title),  E.  M.  Kindle ;  Notes  on  the  Genus  Lytta, 
W.  P.  Shannon ;  The  Ichthyologic  Features  of  the  Black  Hills  Region, 
B.  W.  Evermann ;  Explorations  in  Western  Canada,  C.  H.  Eigen- 
niann  ;  Ancient  Earthworks  Near  Anderson,  Indiana,  Francis  A. 
Walker  ;  The  Work  of  the  U.  S.  Fish  Commission  Steamer  Albatross 
in  the  North  Pacific  and  Bering  Sea  in  1892,  B.  W.  Evermann;  A 
Thermo-regulator  for  rooms  Heated  by  Steam,  J.  C.  Arthur;  Archae- 
ology of  Tippecanoe  County,  O.  J.  Craig ;  Some  Indian  Camping  Sites 
near  Brookville,  A.  W.  Butler ;  Relation  of  Kings  County  Traps  to 
those  of  Cumberland  County,  N.  S.,  V.  F.  Marsters ;  The  Traps  of 
Red  Head,  N.  B.,  V.  F.  Marsters ;  On  Birds  in  Western  Texas  and 
Southern  New  Mexico  (by  title),  A.  W.  Butler ;  An  Account  of  Veg- 
etable and  Mineral  Substances  that  Fell  in  a  Snow  Storm  in  LaPorte 
County,  Jan.  8-9,  '92  (by  title),  A.  N.  Somers;  How  a  Tendril  Coils, 
D.  T.  MacDougal;  Remarkable  Prehistoric  Relic,  E.  Pleas;  The 
Brun's  Group  of  Mounds,  H.  M.  Stoops ;  Some  Points  in  the  Geology  of 
Mount  Orizaba  (by  title),  J.T.Scovell ;  Two-ocean  Pass  (by  title),  B.  W. 
Evermann  ;  The  Blattidse  and  Phasmidse  of  Indiana,  W.  S.'Blatchley ; 
Forestry  Exhibit  of  Indiana  at  the  Columbian  Exposition,  Stanley 
Coulter ;  The  Yolk  Nucleus,  J.  W.  Hubbard ;  Some  Causes  Acting 
Physiologically  Toward  the  Destruction  of  Trees  in  Cities,  J.  C. 
Arthur;  British  Columbia  Glaciers,  C.  H.  Eigenmann  ;  A  State  Bio- 
logical Survey — a  Suggestion  for  Our  Spring  Meeting,  L.  M.  Under- 
wood ;  The  Mounds  of  Brookville  Township,  Franklin  County,  Ind., 
H.  M.  Stoops ;  How  the  Colleges  could  aid  the  Public  Schools  in 
Teaching  Biological  Subjects,  W.  W.  Norman  ;  Notes  on  the  Flora  of 
the  Chilhowee  and  Great  Smoky  Mountains,  Stanley  Coulter;  The 
Need  of  a  Large  Library  of  Reference  in  Cryptogamic  Botany  in 
Indiana — What  the  Colleges  are  Doing  to  Supply  the  Deficiency,  L. 
M.  Underwood ;  Exhibition  of  a  Series  of  Grouse  and  Ptarmigan  from 
Alaska,  B.  W.  Evermann  ;  Botanical  Assemblies  in  the  United  States 
Announced  for  the  Year  1893,  J.  C.  Arthur;  Development  of  Ovule 
in  Aster  and  Solidago  (by  title),  G.  W.  Martin ;  Remarks  on  Archae- 
ological Map  Making  (by  title),  A.  W.  Butler  ;  The  Lilly  Herbarium 
and  its  Work,  John  S.  Wright ;  Additional  Facts  Regarding  Forest 
Distribution  in  Indiana,  Stanley  Coulter ;  Rotary  Blowers,  John  T. 
Wilken ;  Some  Effects  of  Mutilation  on  the  Forms  of  Leaf  and  Sex 
of  Moms  alba  and  Morus  nigra  (by  title),  A.  N.  Somers ;  The  Craw- 
ford Mound  (by  title),  H.  M.  Stoops. 
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SCIENTIFIC  NEWS. 

What  Is  an  Acquired  Character  ? — I  suppose  that  I  am  the 
person  to  whom  Prof.  Nutting  refers  (December,  p.  1009)  as  "  the 
member  "  who,  at  the  Rochester  meeting,  *'  had  the  temerity  to  confess 
that  he  was  not  sure  that  he  knew  the  exact  nature  of  an  *  acquired 
character.'  '*  I  have  been  strongly  impressed  with  the  feeling  that 
argument  against  the  position  of  Weismann  and  his  followers  is  useless, 
from  the  method  of  these  writers  in  explaining  away  whatever  proofs  of 
the  hereditability  of  acquired  characters  one  may  bring  forward.  The 
definitions  of  an  acquired  character  are  themselves  sufficiently  vague 
and  various,  but  the  treatment  of  individual  instances  by  the  Neo- 
Darwinians  seems  to  preclude  the  possibility  of  argument.  Prof. 
Ward  has  well  said  that  Weismann's  **  treatment  of  this  point  (hered- 
itability of  acquired  characters)  often  borders  on  the  dogmatic."  The 
practice  seems  to  be  to  use  the  definition  as  a  stalking-horse  to  shield 
the  philosopher  from  the  onslaughts  of  his  opponents.  If  he  is  driven 
into  a  corner  it  is  easy  enough  to  say  that  the  character  in  question 
is  not  acquired,  but  that  there  existed  a  predisposition  to  it ;  and  while 
he  cannot  afford  any  proof  of  the  assertion  and  may  not  be  able  to 
bring  forward  any  reason  for  it  beyond  its  convenience  as  a  method  of 
escape,  his  opponent  cannot  dislodge  him  from  his  position.  It  seems 
to  me,  as  I  said  at  Rochester,  that  much  of  this  argument  is  but  a  war 
of  words;  and  Prof.  Nutting  has  precisely  indicated  my  own  difficul- 
ties concerning  it. 

I  have  been  growing  plants  for  a  single  generation  in  soils  of 
different  chemical  composition,  the  seeds  having  been  taken  from  the 
same  fruit.  These  plants  show  characteristic  differences,  and  when 
the  seeds  from  the  different  lots  are  sown  in  one  soil  the  resulting 
plants  show  that  some  of  the  novel  characters  become  hereditary  for  a 
generation  or  more.  If  I  were  to  bring  these  experiments  forward  as 
proof  of  the  transmission  of  acquired  characters,  my  opponents  would 
simply  say,  "  Oh,  well,  these  are  not  acquired  characters ;  there  was  a 
predisposition  to  them." 

I  may  remark  here  that  an  inexhaustible  field  for  study  of  contem- 
poraneous evolution  isivfforded  by  common  cultivated  plants;  and  if 
we  are  to  consider  acquired  characters  in  the  Darwinian  sense,  I  fancy 
that  no  one  could  long  be  a  horticulturist  without  becoming  a  con- 
firmed believer  in  their  transmission. — L.  H.  Bailey,  Cornell  Univer- 
sity. 
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The  Geological  Survey  of  Alabama. — The  Legislature  four 
years  ago  reduced  the  tax  rate,  unwisely,  as  now  appears,  for  it  has 
caused  the  money  in  the  treasury  to  run  now  about  $200,000  short  of 
what  is  needed  to  carry  on  the  affairs  of  the  State.  When  the  present 
Legislature  met  and  was  confronted  with  this  deficiency  in  the  treas- 
ury, the  first  thought  was  to  reduce  the  expenses  of  the  State  within 
the  present  income  by  retrenching  in  every  direction.  Accordingly  a 
number  of  bills  were  introduced  aiming  to  cut  off  everything  that  we 
could  possibly  do  without.  Among  these  bills  was  one  prohibiting  the 
payment  of  any  money  to  the  survey  for  the  next  two  years,  saving 
$15,000  on  this  item.'  Many  of  the  members  both  of  the  House  and 
of  the  Senate  were  disposed  to  support  this  wholesale  retrenchment  if 
by  it  the  raising  of  the  tax  rate  could  be  avoided;  for  the  raising  of 
the  rate  would  be  an  unpopular  measure  as  a  matter  of  course,  and 
would  be  made  the  most  of  by  the  enemies  of  the  party  in  power. 
Upon  closer  examination  it  has  become  perfectly  evident  to  every  one 
that  the  tax  rate  must  be  raised,  for  all  the  retrenchment  proposed  and 
in  any  way  possible  will  fall  far  short  of  remedying  the  trouble.  But 
some  of  the  members  are. afraid  to  vote  for  raising  the  rate  without,  as 
an  oflfeet,  voting  to  cut  down  every  expense  in  the  State  to  its  minimum. 
While  it  is  not  likely  that  the  extreme  measures  at  first  proposed  will 
pass,  there  may  have  to  be  some  compromise  that  will  cut  off  part  of 
the  sum  usually  coming  to  the  survey.  There  is  no  one  fighting  the 
survey,  for  the  sentiment  is  very  favorable  to  us,  but  they  may  have  to 
show  that  they  have  economized. — Eugene  A.  Smith. 

Recent  Deaths. — John  Obadiah  Westwood,  M.  A.,  F.  L.  S.,  hon- 
orary president  of  the  British  Entomological  Society,  died  January  1. 
Prof.  Westwood  was  bom  in  Sheffield  in  1805.  He  was  educated  at 
Litchfield  and  was  appointed  in  1861  to  the  professorship  of  zoology 
founded  at  Oxford  by  the  munificence  of  the  late  Rev.  F.  W.  Hope. 

In  1855  the  Royal  Society  awarded  him  one  of  the  royal  medals 
for  his  scientific  works,  and  in  1860  he  was  elected  to  fill  the  place 
of  the  illustrious  Humboldt  as  corresponding  member  of  the  Ento- 
mological Society  at  Paris.  He  wrote  "  Introduction  to  the  Modern 
Classification  of  Insects,"  "  Entomologists'  Text  Book,"  published  in 
1838  ;  "British  Butterflies  and  Their  Transformations"  in  1841,  and 
a  number  of  other  works  of  a  similar  nature.  The  number  of  his 
memoirs  on  special  groups  of  insects  is  large,  and  he  introduced  many 
important  forms  to  the  scientific  record. 

Prof.  J.  G.  Joessel,  of  the  University  of  Strasburg,  is  dead.  He  was 
born  April  27, 1839,  and  was  ordinary  professor  of  anatomy. 
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THE  QUANTITY  OF  HUMAN  LIFE. 
By  J.  Lawton  Williams. 

Compared  with  periods  of  terrestrial  history  the  duration  of 
a  human  life  even  at  the  very  longest  is  exceedingly  brief.  In 
our  own  time  only  a  very  few  people  ever  live  to  see  their 
hundredth  birthday,  and  the  average  age  is  now  calculated  on 
the  basis  of  elaborate  statistics  to  fall  between  thirty-three 
and  thirty-four  years. 

It  seems  to  be  a  prevalent  opinion  among  unreflecting  peo- 
ple, that  the  quantity  of  an  individual  life  is  expressed  by  the 
Dumber  of  days  and  years  recorded  on  his  or  her  tombstone. 
That  such  an  opinion  is  erroneous  will  be  rendered  evident  by 
a  little  consideration.  First  of  all,  in  estimating  the  quantity 
of  human  life,  we  must  possess  some  well  defined  conception 
of  what  we  mean  by  the  term  life.  This  point  settled,  we  can 
proceed  with  some  degree  of  certainty  in  our  calculation.  Who- 
ever has  devoted  a  little  thought  to  the  subject,  cannot  fail 
to  be  deeply  impressed  with  the  multitude  and  diversity  of 
the  factors  which  enter  into  the  experiences  of  a  life-time. 
There  are  the  ever  changing  phenomena  of  the  external  world 
awakening  and  controlling  the  states  of  consciousness.  There 
are  the  equally  changeful  individual  activities  perpetually 
giving  rise  to  new  internal  changes.  In  other  words,  there  is 
the  physiological  life  utilizing  the  forces  of  nature,  and  mak- 
ing them  subservient  to  the  wants  of  the  individual  economy ; 
14 
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and,  by  its  side,  generating  and  directing  its  activities  is  its 
ever  present  companion  the  psychological  life.  Here  then,  we 
have  a  duplicate  existence,  extending  over  a  finite  period  of 
years,  incessantly  changing  from  the  time  of  its  beginning, 
throughout  the  periods  of  growth,  maturity  and  decay,  and 
ultimately  resolved,  so  far  as  human  di>servation  goes,  into  other 
existences  of  a  lower  order. 

Life,  then  is  an  existence.  It  is  an  existence  characterized 
by  incessant  changes,  and  those  changes  are  the  manifestations 
offeree.  Hence,  disregarding  all  ontological  questions,  the 
quantity  of  life  may  be  measured  like  any  other  force,  by  the 
product  of  its  intensity  into  the  time  of  its  duration.  Let  us 
now  consider  the  factors  which  enter  into  and  control  the 
intensities  of  human  life.  Subjectively  considered,  life  is  ob- 
viously made  up  of  a  series  of  conscious  experiences ;  objectively 
considered,  it  is  made  of  a  succession  of  molecular  and  molar 
motions.  To  avoid  too  great  complications  we  will  consider  it 
only  subjectively,  since  the  objective  life  has  much  in  common 
with  the  motions  of  dead  matter. 

Hobbes  has  well  said  "  it  is  almost  all  one  for  a  man  to  be 
sensible  of  one  and  the  same  thing,  and  not  to  be  sensible  at 
all  of  anything. "  For  instance  the  ticking  of  a  clock  contin- 
ued unintermittently  through  days,  months,  and  years,  forms 
a  rhythm  in  the  conscious  life  which  is  equivalent  to  silence. 
Not  until  it  ceases  are  we  aroused  to  a  consciousness  of  its 
former  existence.  The  same  is  true  of  all  familiar  and  oft 
repeated  experiences.  No  matter  how  intense  and  vivid  may 
have  been  the  first  appeal  of  an  experience,  sooner  or  later  its 
reiterated  occurrence  establishes  itself  in  the  rounded  and 
frictionless  ruts  of  an  indiflferent  consciousness.  It  might  at 
first  be  inferred  from  this  law,  that  for  the  conscious  life  to 
attain  to  its  maximum  intensity,  it  should  experience  the 
rarest  stimuli;  and  those  stimuli  should  be  as  intense  as  pos- 
sible. There  is  a  limit  however,  beyond  which  novelties  fail 
to  be  impressive,  and  the  over  stimulated  and  flagging  con- 
sciousness relapses  into  apathy  and  indifiference.  But  as  a 
general  rule  we  may  be  guided  by  Hobbes'  statement,  and 
from  its  converse  deduce  the  proposition,  that  the  intensity  of 
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conscious  life  varies  as  the  number  and  rarity  of  its  experi- 
ences. But  the  number  and  rarity  of  its  experiences  depend 
upon  a  great  variety  of  circumstances. 

They  depend  upon  the  diversity  of  external  conditions. 
They  also  depend  upon  the  extent  and  acuteness  of  surfaces 
of  contact,  and  the  rapidity  with  which  those  surfaces  are 
transported  into  new  environments.  Finally  they  will  depend 
upon  the  stock  of  vitality  of  the  individual.  All  these  factors 
must  be  considered  in  estimating  the  quantity  of  the  conscious 
life.  The  diversities  of  external  surroundings  are  very  great 
Even  in  primitive  communities,  and  amid  the  habitual  isola- 
tions incident  to  a  nomadic  life,  the  differences  in  the  attitudes 
and  groupings  of  the  objects  of  inanimate  nature,  and  of  the 
lower  orders  of  animate  nature,  are  ever  stimulating  the  con- 
scious life  to  new  and  intense  experiences.  Surprises,  alarms, 
friendship,  apathies,  pleasures  and  pain  are  ever  appealing  in 
new  and  varied  relations  to  the  would-be  slumbering  sensibil- 
ities. But  when  we  pass  from  the  primitive  condition  of 
soUtude  to  the  later  condition  of  society  where  the  wide  play 
of  forces  concerned  in  human  interests  is  brought  to  bear  in 
a  multiplicity  of  combinations  upon  the  individual  life,  the 
number  of  conscious  experiences  increases  with  the  members 
of  the  community  not  in  an  arithmetical,  but  in  a  geometri- 
cal ratio.  This  holds  up  to  a  certain  point  when  the  maxi- 
mum of  conscious  experiences  during  a  given  time  is  reached. 

The  limit  is  a  subjective  and  not  an  objective  one.  It  is 
determined  by  the  capacity  for  reception  of  the  individual. 
Amid  the  intricacies  of  modern  civilized  life  that  limit  is 
speedily  reached.  Even  the  most  capacious  and  versatile 
minds  soon  weary  of  the  endless  solicitations  of  the  senses  and 
the  trains  of  ratiocination  to  which  they  give  rise.  The  keen 
activity  of  such  minds  is  rapidly  dulled  by  the  continuous 
impact  of  stimuli,  and  soon  falls  back  upon  the  restful  reitera- 
tion of  former  experiences.  But  even  the  repose  of  such 
reminiscences  is  disturbed  by  the  jars  and  turmoils  of  inevita- 
ble environments,  and  the  drowsy  sensibilities  are  spurred  on 
to  renewed  activities  day  after  day  so  long  as  life  continues. 
Thus  it  happens  that  the  average  life  of  the  social  individual 
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is  much  more  intense  than  that  of  the  inhabitant  of  sohtudes. 
The  reason  is,  that  the  sociological  stimuli  aflFect  us  more  than 
stimuli  of  equal  or  even  greater  intensity  proceeding  from 
inanimate  nature,  or  the  lower  orders  of  animate  nature.  So- 
ciety also  engenders  wide  diflferences  in  the  experience  of  its 
various  members  on  account  of  financial,  political  and  other 
diflferences.  The  humdrum  life  of  the  common  laborer  is 
much  less  varied,  and,  therefore  much  less  intense  than  the 
life  of  the  gentleman  of  affluence  and  leisure  who  diversifies 
his  experiences  by  travel,  letters,  society  and  recreative 
sports. 

The  lavish  distribution  of  cheap  literature  within  the  last 
quarter  of  a  century  has  immensely  augmented  the  diflferences 
in  the  quantities  of  living  among  people  of  the  same  social 
standing.  It  is  not  uncommon  to  find  two  men  engaged  in 
the  same  occupation  one  of  whom  cannot  read  or  write,  while 
the  other  is  conversant  with  the  widest  questions  of  political 
and  social  progress.  Literature  thus  tends  to  obliterate  the 
quantitative  diflferences  of  life  arising  from  certain  social 
accidents  of  birth,  and  places  all  men,  so  far  as  the  intellectual 
consciousness  is  concerned,  on  pretty  much  the  same  level  as 
quantitative  experiences.  Much  more  might  be  said  as  to  the 
diversities  of  the  external  conditions,  but  this  must  suflRce. 

We  now  pass  on  to  consider  the  surfaces  of  contact.  Under 
this  designation  are  included  all  the  external  integuments  of 
the  body  as  the  skin,  eyes,  hair,  and  so  on.  For  the  sake 
of  mathematical  simplicity  we  will  assume  at  present  that 
equal  surfaces  of  contact  possess  equal  degrees  of  sensibility  in 
two  individuals  during  equal  periods  of  time.  Then  if  one 
person  present  twice  as  much  surface  of  contact  as  another, 
that  person  will,  other  things  equal,  receive  twice  as  many 
peripheral  stimulations  as  the  other.  (We  here  assume  that 
an  equal  number  of  stimulations  come  from  every  direction 
against  the  unit  of  the  surface.)  Now  the  surfaces  of  contact 
vary  as  the  square  of  some  lineal  unit.  Suppose  the  surfaces 
of  contact  be  4  and  8  respectively ;  then  the  linear  units  are  2 
and  2.8+.  But  the  masses  and  weights  of  the  bodies  whose 
surfaces  are  4  and  8  vary  as  the  cube  of  the  linear  units,  or  as 
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2*  =  8  and  (2-8+)*  =  22-4+.  Now  in  order  that  the  Individ* 
ual  with  double  the  surface  of  contact  may  encounter  twice  as 
many  stimuli  as  the  other,  when  both  are  moving  through 
their  environment,  it  must  move  the  same  distance  as  the 
other.  In  moving  such  a  distance  however,  it  will  perform 
not  twice  but  nearly  three  times  the  amount  of  work  that  the 
other  performs  since  it  will  transport  nearly  three  times  the 
weight  Thus,  if  the  expenditure  of  muscular  energy  detracts 
from  the  stock  of  vitality,  and  hence  dulls  the  keenness  of  the 
sensibilities,  even  though  the  surfaces  of  contact  of  the  two 
individuals  possess  initially  the  same  degree  of  sensibility 
by  reason  of  that  impairment,  the  larger  animal  would  expe- 
rience less  than  twice  as  much  consciousness  as  the  smaller. 
Viewed  from  another  standpoint,  the  smaller  animal  could 
execute  more  than  twice  the  velocity  of  the  larger  with  equal 
expenditure  of  strength,  (disregarding  the  resistance  of  the 
medium),  and  hence  it  would  encounter  more  than  an  equiva- 
lent number  of  experiences. 

It  was  here  assumed  that  equal  surfaces  of  contact  conveyed 
equal  quantities  of  sensibility  in  the  two  individuals,  but  it 
is  well  known  to  physiological  psychologists  that  there  are 
immense  differences  in  the  relative  acuteness  of  the  diflFerent 
sense  organs  in  the  same  individual,  and  in  the  same  sense 
organs  in  different  individuals.  The  optical,  auditory  and 
tactile  powers  are  quite  variable.  Probably  the  experiential 
products  of  all  the  other  senses  combined  do  not  equal  those 
which  come  through  the  medium  of  vision.  It  will  thus  be 
readily  inferred  that  the  extent  of  surfaces  of  contact  is  less 
important  in  relation  to  the  experiences  of  the  conscious  life 
than  their  quality ;  and  the  movements  of  the  individual 
tending  to  multiply  experiences  are  less  important  than  the 
movements  of  the  environment.  For  example,  an  observer 
standing  on  a  street  comer  in  a  great  city,  or  riding  in  a  rail- 
way coach  at  forty  miles  an  hour,  will  gather  more  experiences 
than  he  would  were  he  to  run  at  the  top  of  his  speed  in  a 
deserted  field.  Doubtless  he  might  experience  a  high  degree 
of  exhilaration  at  first,  yet  experience  of  effort  would  prevail. 
Such  exp)eriences  like  all  other  somatic  feelings  have  a  place 
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in  consciousness,  but  they  certainly  do  not  have  that  vivid 
and  definite  character  which  distinguish  peripheral  sensations. 
Moreover  they  must  detract  from  the  general  vitality,  and 
lower  the  tone  of  the  higher  orders  of  experience. 

There  can  be  no  doubt  that  the  stock  of  vitality,  and  the 
natural  endowments  of  body  and  mind  immensely  transcend 
all  the  other  differences  hitherto  considered.  Not  only  do 
they  give  rise  to  differences  in  the  intensity,  but  also  in  the 
duration  of  life.  The  vigorous,  alert,  and  impressionable  nature 
has  a  livelier  consciousness  of  all  that  it  experiences,  responds 
more  keenly  to  all  its  enjoyments,  and  resists  more  stubbornly 
the  wracking  and  dissolution  of  conflict  and  disease.  Hence 
such  an  individual  lives  longer  and  lives  more.  There  are 
still  other  differences  of  a  psychological  character  which  give 
rise  to  still  more  important  variations  in  the  quantity  of  the 
conscious  life.  Owing  to  the  absence  of  any  standards  in  the 
higher  fields  of  psychometric  research,  it  is  hard  to  discrimin- 
ate between  quantitative  and  qualitative  differences.  Yet 
viewed  from  a  rational  standpoint  it  cannot  be  doubted  that 
different  kinds  of  consciousness  are  quantitatively  different, 
though  there  is  no  perceptible  disparity  in  their  relative 
intensities.  That  the  untutored  savage  feels  as  intense  grati- 
fication in  the  pursuit  of  his  game,  as  the  astronomer  in  the 
pursuit  of  undiscovered  asteroids,  cannot  reasonably  be  doubted. 
But  how  totally  different  the  quality  of  the  feeling,  and  the 
psychological  grounds  upon  which  it  is  based!  Where  the 
thoughts  and  emotions  are  different  in  kind,  this  disparity  is 
even  greater.  There  are  certain  thoughts  and  emotions  access- 
ible to  the  few  which  are  totally  beyond  and  above  the  range 
of  the  average  mind.  Such  thoughts  as  those  of  Laplace  and 
Kant,  and  such  emotions  as  those  of  Schiller,  are  of  this  order 

While  it  may  not  be  easy  to  defend  the  position,  yet  we  feel 
forced  to  believe  that  there  are  quantitative  differences  between 
such  thoughts  and  emotions,  and  the  stolid  apathy,  and  gross 
materialistic  conceptions  of  the  mediocre  mind. 

Up  to  this  point  we  have  considered  the  conditions  which 
modify  the  quantity  of  the  conscious  life  in  a  general  way. 
But  the  quantity  of  the  life  of  every  human  being  is  subject  to 
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innumerable  vicissitudes  both  accidental  and  periodic.  While 
there  is  an  endless  influx  of  disturbing  forces  which  augment 
or  deplete  the  quantity  of  life  at  all  times,  yet  there  are  cer- 
tain periodic  causes  which  promote  recurrence  of  cycles  of 
consciousness.  Such  are  the  alterations  of  day  and  night,  the 
recurrence  of  the  seasons,  and  the  widely  extended  observance 
of  days  and  customs.  How  much  the  quantity  of  life  is  tem- 
porarily augmented  by  the  convivialities  of  Christmas  and 
other  commemoration  days !  Then  there  is  a  diurnal  rise  and 
fell  in  the  conscious  life.  The  morning  with  its  vivid  and 
buoyant  sensations;  the  rising  of  the  energies  and. their  tem- 
porary lull  at  midday,  and  their  slow  descent  with  the 
descending  of  the  sun.  Then  the  twilight  comes  on  with  its 
calm  reflections  and  feelings,  succeeded  by  the  serenity  of 
sleep.  But  even  here  the  pulse  of  consciousness  rises  and  fallsy 
summoned  into  being  by  the  vague  apparitions  and  muffled 
ounds  of  dreams.  At  length  these  increase  in  vividness 
and  frequency,  the  pulse  of  consciousness  grows  more  intense 
until  we  are  again  ushered  into  the  hazy  realities  of  another 
morning.  Then  there  are  the  periodicities  arising  from  the 
changing  seasons. 

To  one  who  dwells  during  a  period  of  years  in  the  same 
place,  the  events  which  are  repeated  from  year  to  year  are 
much  in  excess  of  those  which  are  variable.  Hence  the 
annual  rhythms  of  consciousness  are  quite  well  marked.  The 
conscious  life  throughout  the  time  of  its  existence  is  subject  to 
quite  well  deflned  periods  of  change.  There  are  several  strik- 
ing analogies  between  the  consciousness  of  infancy  and  that 
of  extreme  old  age.  Both  are  oblivious  of  details,  apprehend- 
ing only  to  the  salient  outlines  and  strong  qualities  of  things. 
Both  repeat  and  re-repeat  simple  things,  the  babe  its  lullaby, 
the  old  man  his  favorite  story.  The  consciousness  of  old  age 
is  reminiscent  because  the  powers  are  feeble,  and  reminiscences 
are  paths  of  least  resistance.  Quite  otherwise  is  the  consciousness 
of  youth  and  the  prime  of  life.  It  is  vigilant  and  aggressive, 
and  ever  seeking  new  combinations  of  experience.  Not  only 
is  the  quantity  of  the  conscious  life  extremely  varied  in  its 
different  periods  of  development,  but  also  in  its  quality.    In 
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early  years  and  even  far  into  the  period  of  maturity  the  phy- 
siological activities  prevail.  Childhood  and  early  youth  are 
characterized  by  the  aimless  movements  of  spontaneity  and 
the  prodigal  expenditure  of  physical  force ;  later  on  the  psycho- 
logical life  rises  in  importance  and  attains  its  maximum 
when  the  physiological  life  is  on  the  wane.  This  continues 
until  the  decay  of  old  age  sets  in. 

A  grander  series  of  changes  remains  yet  to  be  considered. 
This  is  suggested  by  the  query,  how  does  the  quantity  of 
human  life  existing  on  the  globe  at  the  present  time  compare 
with  the  quantity  of  the  antecedent  times?  Whoever  reviews 
the  history  of  the  race  during  the  nineteenth  centuiy  as  related 
to  its  history  in  previous  times  will  observe  a  tremendous 
acceleration  in  the  rate  of  living,  and  a  vast  augmentation  in 
the  intensity  of  human  life.  Notable  among  the  causes  which 
have  secondarily  conspired  to  this  end,  may  be  mentioned  the 
centralization  of  populations.  Within  a  century,  according  to 
the  London  Journal  of  Statistics  the  relative  populations  of  the 
country  and  city  of  England  have  changed  sides.  Up  to 
about  1840  the  rural  population  exceeded  the  urban.  About 
that  year  they  were  equal,  and  ever  since,  the  cities  have  had 
a  constantly  increasing  majority.  The  same  is  true  in  general 
of  other  civilized  countries.  Facts  like  these  tend  to  show 
that  the  society  of  modern  life  is  becoming  more  consolidated, 
and  hence  the  aggregate  of  human  experiences  is  becoming 
increasingly  intense  from  year  to  year.  Among  the  primary 
causes  which  have  brought  about  this  consolidation,  are  the 
improved  facilities  of  travel,  commerce,  and  communication 
between  mind  and  mind.  Not  only  have  they  done  this,  but 
they  are  the  indispensible  conditions  of  an  intricate  co-opera- 
tive existence.  But  these  are  only  a  few  of  the  many  factors 
which  enter  the  problem  of  this  augmentation  of  life.  The 
differentiation  of  pursuits  and  the  widely  diversified  pro- 
ducts of  human  genius,  all  minister  to  the  ever  broadening 
possibilities  of  human  experience.  To-day  the  child  under  its 
teens  is  much  more  sophisticated  than  was  its  semi-savage 
ancestors  of  four-score  years  who  lived  only  a  few  generations 
ago.      Even  the  lower  animals  in  the  bustling  communities 
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lead  a  mote  varied  life  than  primitive  men,  probably  more 
varied  than  our  contemporary  the  Fuegian,  whose  life  is  a 
monotonous  ordeal  of  physical  suffering,  or  the  Esquimau 
whose  days  are  passed  in  the  unbroken  solitudes  of  Arctic 
America.  In  view  of  these  unprecedented  changes,  and  the 
steady  increase  of  population,  it  is  but  a  step  to  the  conclusion 
that  the  quantity  of  human  life  on  the  globe  to-day  is  greater 
than  ever  before.  In  all  probability  the  aggregate  quantity 
of  conscious  life  which  has  been  experienced  during  the  nine- 
teenth century  is  |far  greater  than  the  life  experienced  in  any 
antecedent  period  of  equal  duration.  Never  was  there  a 
recorded  time  when  the  drain  upon  natural  resources  was  so 
great  as  it  is  to-day.  These  resources  are  all  turned  either 
•directly  or  indirectly  toward  the  furtherance  of  human  experi- 
ence. Not  only  do  these  agencies  of  civilization  add  to  the 
multiplicity  of  human  experiences,  but  they  also  add  to  their 
pleasurableness.  Thus  undaunted  by  the  clamors  of  pessimism 
we  may  firmly  believe  that  the  sum  of  human  happiness  is 
greater  to-day  than  ever  before. 

The  marked  feature  with  which  we  are  impressed  in  review- 
ing the  evolution  of  human  life,  is  its  growing  complexity. 
But  by  the  very  terms  of  a  previous  proposition,  this  signifies 
a  growth  in  the  quantity  of  conscious  experience.  All  primi- 
tive life  was  simple  and  plain.  Monotony  was  stamped  upon 
its  music,  language,  gesture,  and  the  rounds  of  domestic,  social 
and  political  life.  The  frequent  repetitions  of  barbarian 
speech^  and  the  sing-song  tones  of  their  music  are  in  pitiable 
contrast  to  the  sweeping  climax  and  anti-climax  of  the  civil- 
ized orator  or  opera  singer. 

The  principle  is  of  general  application.  All  orders  of  expe- 
rience are  more  varied  in  the  civilized  than  in  the  savage 
state.  Hence  the  quantity  of  life  for  each  individual  is  greater, 
and  the  totality  of  human  experiences  immenselj'  greater  with 
the  diffusion  of  civilization.  We  have  now  considered  some  of 
the  factors  which  determine  the  quantity  of  human  life.  The 
final  inquiry  remains,  how  are  we  to  live  most?  and  how  is  the 
race  to  live  most?  Judging  from  the  foregoing  conclusions 
we  would  say  in  the  case  of  the  individual,  that  this  end  is 
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insured  by  multiplying  the  number,  intensity,  and  variety  of 
his  experiences.  Spinoza  had  for  a  motto, "  to  live  is  to  think. ' 
Surely  the  quantity  and  quality  of  our  thinking  has  much  to 
do  with  the  quantity  and  quality  of  our  living,  but  from  con- 
siderations already  discussed,  this  utterance  seems  to  be  want- 
ing in  comprehensiveness.  If  this  statement  were  true  without 
qualifications,  then  he  who  thinks  most  lives  most,  but  we 
have  already  seen  that  other  experiences  than  those  of  thought 
have  perhaps  an  equal  degree  of  intensity,  and  involve  an 
equal  amount  of  living.  Any  conclusion  which  can  be  reached 
on  this  question  is  necessarily  colored  by  personal  prejudices^ 
and  cannot  be  set  up  as  a  general  standard.  To  me,  at  leasts 
he  seems  to  live  most  who  enjoys  the  greatest  possible  range 
of  conscious  experiences  of  the  highest  order,  during  the  long- 
est period  of  time.  And  the  quantity  of  life  seems  to  be  truly 
greatest  which  embodies  the  fullest  and  highest  expression  of 
the  attributes  of  the  intellect,  the  emotions  and  the  will. 

Not  where  the  experiences  are  confined  to  one  of  these 
alone,  but  where  all  three  have  equal  sovereignty  in  the 
dominion  of  the  mind.  He  seems  to  me  to  live  less  whose 
life  embodies  one  or  all  of  these  in  a  less  degree,  or  who  has 
sullied  their  original  purity  with  baser  purposes  and  ends. 
Perhaps  this  may  seem  too  ethical  for  a  scientific  statement 
but  until  that  same  ethical  spirit  shall  more  fully  actuate  the 
promoters  of  science,  its  highest  beauty  and  usefulness  cannot 
be  completely  realized.  Even  the  best  of  us  lead  much  more 
diminutive  lives  than  our  circumstances  require.  If  we  would 
but  remember  that  it  is  as  easy  to  think  great  thoughts  as  to 
think  little  thoughts,  and  feel  great  emotions  instead  of  base 
and  belittling  ones,  we  might  all  enter  into  a  largeness  of 
life  which  far  exceeds  its  present  dimensions.  But  we  must 
pass  on  to  consider  the  question  how  can  the  race  live  most? 
One  thing  is  certain,  while  all  are  permitted  to  think  and  feel 
and  will,  all  cannot  be  brain  workers.  There  must  be  doers 
as  well.  Society  is  so  organized  that  no  small  part  of  its 
members  must  perform  physical  labor.  This  being  the  case, 
to  realize  the  maximum  of  conscious  life,  there  must  be  the 
greatest  possible  number  of  mental  laborers,  and  the  least  pos- 
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sible  number  of  physical  laborers ;  and  in  each  case  the  maxi- 
mum of  consciousness  must  be  sought.  Speculative  as  these 
views  may  appear  yet  they  are  substantiated  by  historical  fact. 
To-day  when  the  quantity  of  human  life  is  greatest,  the  phy- 
sical laborers  effect  most  with  the  least  effort,  and  the  mental 
laborers  are  constantly  diminishing  that  effort.  So  that  were 
a  given  status  of  living  to  continue,  the  physical  laborers 
would  decrease,  and  the  mental  laborers  would  increase  until 
finally  equiblibrium  should  be  attained. 

Such  equilibrium  however,  is  indefinitely  postponed  by  the 
constantly  ascending  standard  of  living.  But  as  the  standard 
of  living  ascends,  all  live  more,  and,  since  the  physical  laborers 
diminish  and  the  mental  laborers  increase,  the  quantity  of  life 
is  still  further  augmented.  This  would  happen  were  the  pop- 
ulation to  remain  constant.  But  as  the  standard  of  life  rises, 
the  possibilities  of  existence  increase,  and  the  death  rate 
diminishes.  Consequently  the  population  increases  as  the 
quantity  of  the  individual  life  increases,  and  hence  the  total 
quantity  of  human  life  is  augmented  by  both  of  these  recip- 
rocating factors.  How  great  the  quantity  of  human  life  may 
some  day  be  is  a  question  which  the  developments  of  the 
future  alone  can  decide. 

If  the  present  rate  of  its  growth  shall  continue  unabated, 
sooner  or  later  the  time  will  come  when  it  can  increase  no 
more.  All  the  resources  of  the  earth  will  be  utilized  and 
strained  to  the  utmost  to  augment  that  life.  But  they  cannot. 
Gradually  the  potential  energies  of  nature  which  support  life 
will  be  dissipated  as  energy  of  motion.  And  as  those  energies 
dwindle  and  disappear,  the  quantity  of  human  life  will  fall 
away  coi^mporaneously.  The  time  must  come  when  that 
quantity  will  be  zero. 
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THE  TITANOTHERIUM  BEDS. 

By  J.  B.  Hatchbr. 

In  1857  Meek  and  Hayden  gave  the  name  TUanotherium  bed 
to  the  lowest  member  of  the  fresh  water,  Miocene,  lake  depos- 
its of  the  White  river,  Bad  Lands  of  Dakota  and  Nebraska.^ 
They  named  these  beds  from  the  genus  TUanotherium,  estab- 
lished by  Leidy  in  1852.*  This  genus  embraces  the  largest, 
most  abundant,  and  most  characteristic  vertebrate  fossils  found 
in  these  beds.  In  1870  Professor  Marsh  discovered,  in  north- 
eastern Colorado,  an  exposure  of  these  beds,  farther  south  than 
they  had  then  been  reported.'  He  then  referred  them  to  "  The 
true  Titanotherium  beds."  In  1877  Professor  Marsh  proposed 
the  name  Brontotherium  beds  for  this  same  series  of  strata,  from 
his  proposed  genus  Brontotherium,*  Since  there  can  be  no  doubt 
that  the  Titanotherium  bed  M.  and  H.,  and  the  Brontotherium  beds 
Marsh,  are  identical,  and  since  the  former  has  a  priority  of 
at  least  twenty  years,  it  should  be  retained.**  In  this  paper 
the  plural  will  be  used,  as  expressing  more  nearly  the  true 
nature  of  the  deposits. 

Geographical  Distribution  of  the  Titanotherium  Beds. 

The  Titanotherium  beds  are  known  to  have  a  surface  expo- 
sure in  various  portions  of  the  western  interior  plains  region. 
That  exposure  from  which  they  were  first  named  and  described 
and  from  which  Hayden  first  made  and  published  a  section  of 
them  in  1863,*  is  of  far  greater  extent  than  any  other.  The 
Titanotherium  beds  of  this  exposure  are  known  to  occupy  a 

>Proc.  Phila.  Acad.  Nat.  Sci.,  1867,  p.  120. 
*  Ancient  Fauna  of  Nebr.,  Leidy,  1862,  p.  72. 
'Am.  Jour.  Sci.,  Sept.,  1870,  p.  292. 
*Am.  Jour.  Sci.,  3d  series.  Vol.  xiv,  p.  364. 

^Titanotherium,  Leidy,  1852,  is  antedated  by  Menodus  Pomel,  1849  ;  but 
Menodus  is  essentially  preoccupied  by  Menodon  von  Meyer,  1838. 
«Proc.  Am.  Phil.  Soc.,  18<)3,  Vol.  xii,  p.  31. 
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considerable  portion  of  that  country  embraced  between  the 
Cheyenne,  Missouri,  and  White  rivers  in  S.  Dakota,^  with  a 
western  continuation,  extending  along  the  eastern  and  south- 
ern slopes  of  the  Black  Hills,  and  westward  to  near  the  town 
of  Douglas  In  Wyoming.  While  this  exposure  is  seen  to  have 
a  considerable  extent  from  east  to  west,  yet  from  north  to  south 
it  is  of  very  limited  extent.  This  is  due  to  a  very  slight  dip 
of  these  beds  to  the  southeast,  where  they  soon  pass  under  the 
overlying  Oreodon  and  Loup  Fork  beds.  That  range  of  bluffs 
in  southwestern  S.  Dakota,  northwestern  Nebraska  and  central 
Wyoming,  known  as  Pine  Ridge,  may  be  considered  as  the 
southern  limit  of  this  exposure  of  the  Titanotherium  beds.  The 
beds  of  this  region  occupy  a  considerable  portion  of  south- 
western S.  Dakota,  extreme  northwestern  Nebraska,  and  a  very 
narrow  strip  in  central  and  eastern  Wyoming.  Besides  this 
exposure  of  the  beds,  there  are  other  isolated  exposures  at 
Lfong  Pine,  Nebraska ;  in  northeastern  Colorado ;  in  Wyoming, 
along  the  Rattlesnake  Range,  north  of  the  Sweetwater ;  and 
Professor  Cope  has  described  remains  of  Titanotheriidse  from 
Canada.^ 

Although  the  surface  exposures  of  the  Titanotherium  beds 
are  of  comparatively  small  extent,  yet  from  the  distribution 
of  these  exposures  the  beds  are  known  to  extend  over  a  con- 
siderable portion  of  S.  Dakota,  Nebraska,  Colorado,  Wyoming, 
and  perhaps  portions  of  Montana  and  N.  Dakota. 

Description  of  the  Deposits. 

The  Titanotherium  beds  may  be  briefly  characterized  as  a 
series  of  usually  light  colored,  sometimes  variegated  clays, 
alternating  with  less  extensive  deposits  of  sandstones  and  con- 
glomerates, situated  at  the  base  of  the  Miocene  and  containing 
among  other  fossils  the  remains  of  Titanotherium  and  allied 
forms. 

The  typical  locality  from  which  Meek  and  Hayden  first 
named  the  Titanotherium  beds  and  from  which  the  latter  first 
made  and  published  a  section  of  them,  is  also  that  locality  in 
^Contribationfi  to  Can.  Pal.,  Vol.  iii«  p.  8. 
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the  Bad  Lands  of  S.  Dakota,  which  has  been  more  thoroughly 
explored  for  vertebrate  fossils  than  any  other  locality  in  these 
beds.  It  is  located  in  that  portion  of  Washington  county 
embraced  between  the  White  and  Cheyenne  rivers,  at  that 
point  where  they  approach  nearest  to  each  other.  This  par- 
ticular region  has  not  only  proved  especially  rich  in  vertebrate 
fossils,  but  the  Titanotherium  beds  and  the  entire  Miocene 
series,  up  to  the  Loup  Fork,  has  attained  a  development  here 
unsurpassed,  if  not  unequaled,  elsewhere.  In  no  other  region 
has  erosion  done  more  to  aid  the  investigator  than  here; 
whether  his  aim  be  to  study  the  countrj^  from  a  purely  geo- 
logical standpoint,  to  collect  material  for  the  paleontological 
laboratory,  or  to  study  the  laws  and  observe  the  rate  and 
effects  of  erosion,  under  the  many  and  varied  circumstances 
which  this  region  presents.  Since  the  materials  composing 
the  Titanotherium  beds  are  very  similar  throughout  the  entire 
distribution  of  the  beds,  a  description  of  the  deposits  at  the 
typical  locality  may  be  considered  as  representing  fairly  well 
the  character  of  the  deposits  at  any  other  locality. 

The  section  published  by  Hay  den  in  1863  agrees  in  all 
important  points  with  those  published  since  by  other  authori- 
ties. As  stated  by  Hay  den,  the  beds  vary  in  thickness  at 
different  localities.  At  no  locality  has  he  given  a  thickness  of 
more  than  100  feet.  The  writer  has  found,  by  actual  meas- 
urement, that  they  attain  a  thickness  in  some  places  at  least, 
of  180  feet.  As  stated  before,  they  are  composed  of  clays, 
sandstones,  and  conglomerates.  The  clays  greatly  predomi- 
nate, consist  of  very  fine  particles,  and  are  quite  compact.  In 
places  they  are  composed  almost  entirely  of  pure  kaolin,  but 
they  often  contain  a  considerable  portion  of  sand.  Near  the 
bottom  of  the  beds  the  color  is  often  red  or  variegated,  due  to 
the  presence  in  them  of  small  quantities  of  red  oxide  of  iron ; 
but  the  prevailing  color  is  a  very  characteristic  and  delicate 
greenish  white.  The  clays  usually  contain  little  or  no  cement- 
ing substance,  and  are  held  together  almost  entirely  by  adhe- 
sion. Occasionally,  however,  there  are  quite  persistent  layers 
of  clay  nodules,  or  concretions  in  which  the  clays  are  firmly 
cemented  by  carbonate  of  lime.    Owing  to  the  extreme  min- 
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uteness  of  the  particles  forming  the  clays  and  the  absence  of 
sufficient  cementing  material  in  them,  in  most  places  they 
readily  yield  to  the  action  of  water  and  are  quite  rapidly 
eroded.  The  clays  of  the  Titanotherium  beds  were  probably 
derived  from  two  sources,  viz.,  from  the  Cretaceous  clays  and 
shales,  and  from  the  kaolinization  of  granitic  feldspars. 

The  sandstones  are  never  entirely  continuous,  and  never 
more  than  a  few  feet  thick.  They  present  every  degree  of 
compactness,  from  loose  beds  of  sand  to  the  most  solid  sand- 
stones. They  are  composed  of  quartz,  feldspar  and  mica,  and 
are  evidently  of  granitic  origin.  When  solidified  the  cement- 
ing substance  is  carbonate  of  lime. 

The  conglomerates,  like  the  sandstones,  are  not  constant,  are 
of  very  limited  vertical  extent,  never  more  than  a  few  feet 
thick.  They  are  usually  quite  hard,  being  firmly  held 
together  by  carbonate  of  lime.  A  section  of  the  beds  taken 
at  any  point  and  showing  the  relative  position  and  thickness 
of  the  sandstones,  clays,  and  conglomerates  is  of  little  value, 
since  these  vary  much  at  different  and  quite  adjacent  locali- 
ties. 

The  varying  hardness  of  the  diflTerent  strata  of  the  Titano- 
therium and  overlying  later  Miocene  beds,  by  offering  unlike 
degrees  of  resistance  to  erosion,  have  succeeded  in  producing 
in  this  particular  region  an  exhibition  of  characteristic  Bad 
Lands  scenery,  unsurpassed  elsewhere  in  the  Miocene.  The 
surface  of  the  country  in  this  region  is  scarred  by  numerous 
deeply  eroded  canyons.  The  intervening  ridges  are  rugged 
and  barren,  often  terminating  for  miles  in  sharp,  serrated 
crests.  The  walls  of  these  canyons  present  a  series  of  terraces 
or  projecting  ledges  from  top  to  bottom,  due  to  different 
degrees  of  hardness  in  the  different  strata.  Sometimes  these 
ledges  are  but  a  few  feet  wide,  or  just  wide  enough  to  allow  a 
person  on  foot  to  pass  along  on  them.  At  other  times  when 
the  harder  layers  of  which  they  are  composed  are  of  greater 
thickness,  they  may  be  several  hundred  feet  wide,  and  their 
surface  strewn  with  the  fossil  bones  of  Titanotherium,  Elo- 
therinm,  Hyracodon,  Hysenodon,  Oreodon,  turtles,  etc.,  washed 
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out  of  the  overlying  beds,  by  the  slow  process  of  denudation, 
presents  a  remarkable,  not  to  say,  sepulchral  appearance. 

Toward  the  interior  of  the  Bad  Lands,  midway  between  the 
White  and  Cheyenne  rivers,  side  branches  of  the  main  can- 
yons have  cut  their  way  entirely  through  the  dividing  ridges 
and  have  produced  particularly  picturesque  elTects.  Charac- 
teristic among  these  are  the  Devil's  Tower,  at  the  south  end  of 
Sheep  Mountain,  in  the  eastera  portion  of  the  Bad  Lands ; 
Chimney  Rock,  near  their  center,  and  the  Tabled  Rocks  along 
their  western  border. 

The  location  of  such  especially  characteristic  Bad  Land 
scenery,  in  this  particular  region,  is  doubtless  due  to  the  near 
approach  of  the  White  and  Cheyenne  rivers  to  each  other  at 
this  place.  Since  the  Miocene  deposits  of  this  region  are 
essentially  horizontal,  and  form  the  summit  of  the  divide 
between  these  two  streams ;  this  divide  would  be  of  essentially 
the  same  altitude,  in  reference  to  the  beds  of  these  streams, 
whether  the  latter  were  near  together  or  far  removed  from  each 
other.  Therefore  these  streams  upon  approaching  nearer  to 
each  other,  as  they  do  in  this  region,  where  they  are  only 
about  20  miles  apart,  would  greatly  reduce  the  length  of  their 
respective,  intervening  tributaries,  without  decreasing  the 
height  of  the  divide  which  separates  them.  This  would  nec- 
essarily increase  the  average  rate  of  fall  of  the  tributaries,  and 
correspondingly  the  rapidity  of  the  flow  of  their  waters,  and 
therefore  the  erosive  power  of  the  latter. 

In  various  portions  of  the  Titanotherium  beds  there  are 
numerous  vertical  veins  of  chalcedony  running  through  the 
beds  in  every  direction.  These  veins  vary  in  thickness  from 
that  of  a  sheet  of  paper  to  about  two  inches.  On  first  thought 
the  writer  was  inclined  to  attribute  their  origin  to  mud  cracks, 
any  particular  region  where  they  now  occur  having  been  for 
short  periods,  during  seasons  of  low  water,  above  the  water 
level  and  subjected  to  the  action  of  the  atmosphere  and  the 
heat  of  the  sun  became  baked  and  cracked  ;  just  as  we  now  so 
often  see  at  low  water  along  the  mud  flats  of  our  streams  and 
lakes.  But  it  is  obvious  that  if  these  veins  owe  their  origin 
to  mud  cracks  they  would  be  filled,  not  with  chalcedony,  but 
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vith  the  same  materials  as  the  overlying  beds ;  for  when  the 
waters  again  covered  this  region,  the  mud  cracks  would  be 
immediately  filled  by  sedimentation  and  with  the  same  mate- 
rials that  now  compose  the  overlying  beds.  It  has  since 
occurred  to  the  writer,  that  these  cracks  were  not  made  while 
the  particular  strata  in  which  they  now  appear  occupied  the 
immediate  bottom  of  the  lake,  But  after  the  overlying  beds 
were  deposited.  The  extreme  fineness  of  the  particles  form- 
ing the  clays  of  the  Titanotherium  beds  in  those  places  where 
these  veins  occur  is  evidence  that  the  clays  were  deposited  by 
a  slow  process  of  sedimentation  in  still  waters.  The  bottom 
of  a  lake  where  such  materials  were  being  laid  down  would 
consist  for  several  feet  of  a  very  thin  mud  or  ooze.  This  would 
gradually  become  firmer  toward  the  bottom  as  deposition  con- 
tinued, but  would  still  mechanically  retain  a  considerable  per 
cent  of  water.  Later,  when  the  entire  overlying  series  of 
strata  were  deposited  and  the  region  brought  permanently 
above  the  water  level  this  imprisoned  water  would  gradually 
disappear,  by  filtration  or  otherwise,  aided  perhaps  by  the 
pressure  of  the  superincumbent  beds.  This  loss  of  moisture 
in  the  clays  would  diminish  their  volume  and  bring  about  a 
readjustment  of  the  particles  composing  them.  The  decrease 
in  volume  would  be  taken  up  in  two  ways :  First,  as  in  the 
case  of  mud  cracks,  the  particles  would  tend  to  collect  about 
certain  centers  in  the  beds,  and  these  centers  of  adhesion 
would  increase  laterally  by  the  attraction  of  adjacent  parti- 
cles until  cracks  of  varying  thickness  would  form  between 
the  peripherys  of  adjacent  centers  of  adhesion.  The  pressure 
of  the  overlying  beds  would  determine  the  vertical  direc- 
tion of  these  cracks,  and  would  also  afford  the  means  for 
the  second  way,  by  which  the  decrease  in  the  volume  of  the 
clays  would  be  taken  up,  viz.,  by  a  decrease  in  the  vertical 
thickness  of  the  beds.  These  cracks,  thus  formed  far  beneath 
^e  surface,  were  afterward  filled  by  chalcedony  dissolved 
4mt  of  the  overlying  beds  by  heated  waters  percolating 
tiuongh  them.  Occasionally  other  minerals,  as  ordinary  cal^ 
cite  and  its  less  common  variety  known  as  Iceland  spar,  are 
found  in  small  cavities  In  these  veins.  Localities  containing 
16 
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these  peculiar  veins  of  chalcedony  resemble  both  in  appear- 
ance and  structure  a  huge  septaria,  except  that  the  veins  in  the 
former  are  much  smaller  in  comparison  with  the  area  of  the 
intervening  spaces  than  in  septariee.  A  singular  fact  in 
connection  with  the  position  of  areas  exhibiting  this  peculiar 
structure  is  also  thought  to  afford  in  itself  evidence  in  favor 
of  this  view  of  the  origin  of  the  veins.  These  veins  occur 
only  in  certain  localities  of  limited  area.  Any  single  locality 
is  never  more  than  a  few  square  miles  in  extent.  These  small 
and  isolated  areas,  wherever  it  has  been  possible  to  determine 
their  relation  to  the  underlying  beds,  have  been  found  to  have 
been  deposited  in  an  eroded  valley  or  depression  of  the  latter. 
Such  depressions  would  afford  a  natural  basin  for  the  waters, 
held  mechanically  by  the  clays,  and  would  prevent  a  rapid 
drainage  during  their  deposition. 

Stratigraphical  Position  of  the  Titanotherium  Beds. 
The  Underlying  Beds. 

The  Titanotherium  beds  are  underlaid  by  various  older  for- 
mations, from  the  Laramie  to  early  Paleozoic  or  perhaps 
Archean.  In  most  places  they  rest  unconformably  upon  the 
eroded  surface  of  some  member  of  the  Cretaceous,  most  fre- 
quently the  Fort  Pierre  shales.  At  the  mouth  of  Beaver  creek, 
a  tributary  of  White  river,  near  the  Nebraska  and  Dakota 
State  line,  the  writer  in  1886  observed  the  Titanotherium  beds 
resting  upon  the  eroded  surface  of  the  chalk  of  Cretaceous  No. 
3,  so  well  developed  in  central  and  western  Kansas.  This  is 
believed  to  be  a  more  northwestern  extension  of  these  beds 
than  had  then  been  reported. 

The  Titanotherium  Beds. 

The  Titanotherium  beds  may  be  divided  into  Lower,  Middle, 
iand  Upper .  beds,  each  characterized  by  different  forms  of 
the  Titanotheriidse.  Accepting  a  total  thickness  of  180  feet  as 
the  maximum  thickness  of  these  beds,  50  feet  of  this  would 
belong  to  the  Lower,  100  feet  to  the  Middle,  and  30  feet  to  the 
Upper  beds.    The  different  forms  of  Titanotheriidsej  especially 
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characteristic  of  these  three  divisions  will  be  pointed  out  and 
figured  later  in  this  article. 

The  Overlying  Beds. 

The  Titanotherium  beds  are  everywhere  overlaid  by  the 
Oreodon  beds,  except  where  the  latter  have  been  removed  by 
erosion.  So  far  as  noticed  there  are  in  the  Bad  Lands  of  S. 
Dakota  no  evidence  of  any  unconformity  between  the  Oreodon 
and  Titanotherium  beds,  unless  the  sudden  change  from  one 
fauna  to  another  should  be  regarded  as  evidence  of  an  uncon- 
formity or  at  least  as  indicating  a  considerable  break  in  sedi- 
mentation between  the  two  beds. 

Southwest  of  the  Dakota  Bad  Lands  in  the  extreme  north- 
western portion  of  Nebraska  there  seems  to  be  some  evidence 
of  an  unconformity  between  the  Titanotherium  and  Oreodon 
beds,  or  at  least  that  for  a  considerable  period  immediately 
following  the  deposition  of  the  Titanotherium  beds,  this  region 
became  dry  land  and  that  the  Oreodon  beds  were  subsequently 
laid  down  upon  the  eroded  surface  of  the  Titanotherium  beds. 
At  the  extreme  head  of  Cottonwood  creek,  a  small  tributary  of 
White  river,  from  the  northwest,  in  the  northwestern  part  of 
Dawes  county,  there  is  an  isolated  butte  composed  entirely  of 
the  Titanotherium  beds  and  containing  many  Titanotherium 
bones.  The  diflTerent  strata  composing  this  butte  are  horizon- 
tal. About  one  mile  south  of  this  isolated  butte  is  a  range  of 
bluflfe  of  the  characteristic  Oreodon  beds,  containing  numer- 
ous bones  of  Oreodon  and  other  associated  animals. 

In  the  first  mentioned  butte  Titanotherium  bones  are  found 
at  the  same  -  altitude  at  which  Oreodon  bones  occur  in  the 
bluffs  to  the  south.  Whether  this  occurrence  of  Titanothe- 
rium and  Oreodon  bones  at  the  same  altitude  in  quite  adja- 
cent beds  is  due  to  the  Oreodon  beds  having  been  deposited 
upon  the  eroded  surface  of  the  Titanotherium  beds,  or  to 
differences  in  the  level  of  the  bottom  of  the  lake,  at  the  begin- 
ning of  the  Miocene  period,  could  not  be  determined.  The 
horizontal  position  of  the  strata  composing  the  Titanotherium 
butte  would  seem  to  favor  the  first  conclusion,  since  if  these 
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strata  had  been  laid  down  upon  a  sloping  bottom  they  would, 
in  their  lower  members  at  least,  partake  of  the  inclination  of 
the  bottom  of  the  lake. 

About  six  miles  northeast  of  the  town  of  Chadron,  in  Dawes 
county,  Nebraska,  on  a  small  branch  of  the  west  fork  of  Dry 
creek,  the  writer,  in  1886,  while  collecting  missing  portions  of 
the  skeleton  of  Professor  Marsh's  type  of  TUanotherium  (Brontops) 
robustum,  discovered  by  H.  C.  CliflTord  in  1875,  observed  several 
feet  above  the  horizon  in  which  this  remarkably  complete 
skeleton  was  found,  and  certainly  not  far  from  the  top  of  the 
Titanotherium  beds,  positive  evidence  of  a  break  in  sedimen- 
tation at  this  place  at  least.  This  evidence  consists  in  the  occur- 
rence at  this  place  of  a  very  dark  colored  layer  of  vegetable 
mould  about  two  feet  thick,  accumulated  no  doubt  during  a 
period  of  elevation  above  water  level. 

Owing  to  the  fact  that  the  Titanotherium  and  Oreodon  beds 
of  S.  Dakota  and  Nebraska  are  approximately  horizontal,  it  is 
almost  impossible  to  determine  there,  just  what  their  strati- 
graphic  relations  are.  Farther  west,  near  the  head  of  Lance 
and  Harney  creeks,  in  Wyoming,  the  Titanotherium  beds,  at 
least,  dip  to  the  southward  at  a  considerable  angle.  The  writer 
has  been  unable  to  make  any  but  the  most  superficial  obser- 
vations in  this  region,  which,  if  carefully  examined,  would 
doubtless  furnish  a  solution  of  the  actual  stratigraphic  rela- 
tions of  these  beds. 

Professor  W.  P.  Jenney,  of  the  U.  S.  Geol.  Survey,  has 
reported  to  the  writer  an  account  of  the  discovery  of  a  small 
Miocene  lake  in  the  Black  Hills.  As  a  description  of  this 
singular  and  interesting  deposit  a  portion  of  Professor  Jenney's 
letter  is  quoted.  He  says :  "  About  1879-'80  I  was  informed 
that  fossil  bones  ....  had  been  found  in  a  prospecting 
shaft  near  Lead  City.  I  visited  the  locality  and  obtained  pos- 
session of  three  nearly  perfect  skulls  ....  These  fossils 
I  sent  to  Professor  Marsh  at  New  Haven,  accompanied  by  a 
letter  giving  a  sketch  and  full  description  of  the  occurrence, 
and  received  a  reply  stating  that  they  were  all  Oreodon  cui- 
bertsonii  (this  specific  name  is  from  memory  but  I  think 
correct). 
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"  This  Miocene  deposit  is  situated  about  half  a  mile  south* 
easterly  from  Lead  City^  South  Dakota,  and  nearly  five  miles 
south  of  the  city  of  Dead  wood,  at  an  elevation  of  about  5,200 

feet  above  the  ocean Of  the  extent  of  this  tertiary 

deposit  very  little  is  known.  It  does  not  outcrop  at  the  surface 
and  appears  to  occupy  a  small,  deep  channel  or  basin  eroded 
in  the  Archsean  slates  which  outcrop  on  all  sides  within  a 

radius  of  1000  to  3000  feet This  occurrence  is 

peculiar  not  only  in  forming  an  outlier  to  the  great  Miocene 
deposits  and  in  occupying  a  basin  eroded  in  a  range  of  steep 
Archsean  hills  where  lakes  are  now  unknown,  but  also  in  the 
nature  of  the  deposit  itself,  which  so  closely  resembles,  in 
appearance  at  least,  the  deposits  of  the  same  age  on  the  plains. 
The  clays  of  the  latter  were  probably  derived  from  Cretaceous 
shales,  but  the  sediments  filling  this  lake  would  naturally  be 
expected  to  be  very  different,  the  rocks  in  the  vicinity  being 
Archsean  slates  capped  by  Potsdam  sandstone  and  shales,  and 
locally  overlaid  by  masses  of  eruptive  post-Cretaceous  por- 
phyry  " 

That  this  small  lake  was,  during  Miocene  times,  entirely  iso- 
lated from  the  great  body  of  water  to  the  eastward  can  hardly 
be  questioned.  The  similarity  just  referred  to  by  Professor 
Jenney  as  existing  between  the  deposits  of  the  small  lake  and 
those  of  the  larger  one  is  probably  due  to  the  materials  com- 
posing both  having  been  derived  largely  from  a  common 
source.  The  prevalence  everywhere  throughout  the  Miocene 
of  large  quantities  of  sands  and  conglomerates,  composed  of 
coarse  grains  or  pebbles  of  quartz,  feldspars,  and  mica,  is  suffi- 
cient evidence  that  the  materials  composing  the  beds  of  the 
Miocene  were  derived  largely  from  sources  other  than  the 
Cretaceous  shales,  which  contain  little  sand  and  are  always 
very  fine  grained.  The  coarser  sands  and  conglomerates  were 
doubtless  derived  from  Jurassic,  Paleozoic,  and  Archean  rocks, 
and  a  considerable  portion  of  the  Miocene  clays  probably  owe 
their  origin  to  the  decomposition  of  the  slates  of  these  older 
formations  and  the  kaolinization  of  granitic  feldspars. 
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Division  of  the  Titanotherium  Beds  Into  Lower,  Middle 
AND  Upper  Beds. 

During  the  seasons  of  1886, 1887,  and  1888,  the  writer  spent 
fifteen  months  in  the  White  River  Miocene  beds  of  S.  Dakota 
and  Nebraska,  collecting  material  for  Professor  Marsh's  Mon- 
ograph on  the  Titanotheridse  (BrontotJieriidse).  Among  the 
material  collected  was  105  nearly  complete  Titanotherium 
skulls,  and  many  portions  of  skeletons  and  disarticulated 
bones;  besides  the  remains  of  many  other  associated  animals. 

Early  in  the  season  of  1886  it  became  apparent  that  certain 
forms  of  skulls  were  characteristic  of  certain  horizons  in  the 
beds.  This  fact  showed  the  importance  of  keeping,  so  far  as 
possible,  an  exact  record  of  the  horizon  from  which  each  skull 
or  skeleton  was  taken.  From  actual  measurement  the  vertical 
range  of  the  Titanotheriidse  was  found  to  be  about  180  feet. 
For  convenience  in  keeping  a  record  of  horizons  the  beds  were 
divided  into  three  divisions  of  60  feet  each,  and  each  of  these 
three  divisions  was  subdivided  into  three  divisions  of  20  feet 
each.  The  diflFerent  skulls  and  skeletons,  when  dug  out,  were 
each  given  a  separate  letter  or  number,  and  this  letter  or  num- 
ber was  placed  in  that  subdivision  of  the  beds  from  which  the 
skull  or  skeleton  was  taken. 

At  present  about  60  of  these  skulls  and  several  more  or  less 
complete  skeletons  have  been  freed  from  their  matrix.  When 
studied  in  connection  with  the  horizons  from  which  they  were 
taken,  these  remains  show  that  a  regular  and  systematic  devel- 
opment took  place  in  these  animals  from  the  base  to  the  top 
of  the  beds.  The  most  noticeable  change  which  took  place  in 
the  TitanotheriidfiB  was  a  gradual  and  decided  increase  in  their 
size  from  the  lowest  to  the  uppermost  beds,  as  is  shown  by  the 
increase  in  the  size  of  the  skulls,  fore  and  hind  limbs,  and 
other  portions  of  the  skeleton.  Individuals  found  near  the 
bottom  of  the  beds  are  little,  if  any,  larger  than  the  living 
rhinoceros.  From  this  they  gradually  increase  in  size  as  we 
go  up  until  at  the  top  we  find  a  type  described  by  Professor 
Marsh  as  Titanops,  rivaling  the  modern  elephant  in  size. 

This  increase  in  size  from  the  base  to  the  summit  of  the  beds 
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was -attended  by  a  very  ms^ked  development  in  certain  por- 
tioDS  of  the  skeleton,  noticeable  among  which  are  the  follow- 
ing :  A  vanation  in  shape  and  an  increase  in  the  size  and 
lengtib  of  the  homcores  as  compared  with  the  size  of  the  skulls, 
attended,  near  the  summit  of  the  beds  at  least,  by  a  decided 
shortening  of  the  nasals. 

There  were  also  changes  taking  place  in  the  dentition  of 
these  animals,  especially  in  the  number  of  incisors  and  in  the 
structure  of  the  last,  upper,  true  molar.  The  number  of  inci- 
sors^ though  probably  never  constant,  even  in  the  same  spe- 
cies, shows  a  tendency  to  decrease  in  skulls  found  near  the 
summit  of  the  beds.  At  the  base  of  the  beds  the  number  of 
incisors  is  from  one  to  three  on  a  side,  while  at  the  top  there 
are  never  more  than  two  on  a  side,  often  only  one,  sometimes 
none.  In  skulls  from  the  very  lowest  beds  the  incisors  have 
already  become  so  rudimentary  as  to  be  no  longer  functional. 
As  would  be  expected,  the  number  of  incisors  decreased  after 
they  became  of  no  functional  value.  In  the  matter  of  incisors 
the  Titanotberiidse  were,  at  the  time  of  their  extermination,  in 
a  fair  way  to  accomplish  just  what  the  somewhat  related  but 
more  persistent  Rhinocerotidse  have  very  nearly  succeeded  in 
doing,  viz.,  the  elimination  of  the  incisor  dentition.  The 
number  of  incisors  in  the  Titanotheriidee  varies  with  age  in 
the  same  individual.  These  teeth  were  but  loosely  set  in  the 
comparatively  thin  alveolar  border  between  the  canines,  and 
showed  a  decided  tendency  to  drop  out  in  old  age,  their  alve- 
oles afterward  becoming  entirely  closed.  This  is  well  shown 
in  several  instances  where  on  one  side  of  a  jaw  there  may  be 
1,  2,  or  3  incisors,  while  on  the  other  side  of  the  same  jaw 
there  will  be  0, 1,  or  2  and  no  alveole  for  the  missing  tooth. 
The  number  of  incisors  can  hardly  be  considered  as  of  either 
generic  or  specific  importance  in  the  Titanotheridte  where 
they  are  no  longer  functional  and  vary  with  individuals  in 
the  same  species  and  with  age  in  the  same  individual.  The 
same  may  be  said  of  the  presence  or  absence  of  the  first  pre- 
molar. 

In  the  structure  of  the  last  upper  true  molar  we  find  a 
change  taking  place  in  the  development  of  a  posterior,  inner 
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cone.  Individuals  from  the  base  of  the  beds  show  scarcely 
any  indications  of  this  cone,  but  as  we  proceed  upward  in  the 
beds,  there  is  a  marked  increase  in  the  development  of  the  inner 
basal  ridge  on  the  inner  posterior  angl«  of  the  last  upper  tme 
molar.  This  development  frequently  succeeds  near  the  middle 
of  the  beds  in  producing  a  perfect  posterior  inner  cone. 

Other  variations  are  noticeable  in  the  dentition  and  in  the 
character  of  the  nasals,  but  they  are  common  to  individuals 
from  any  horizon  whatsoever,  and  are  thought  to  be  of  sexual 
importance  only.  Among  variations  of  this  nature  may  be 
mentioned  the  following :  Differences  in  the  size  of  the  canines 
as  compared  with  the  molars  and  premolars ;  presence,  absence, 
or  want  of  continuity  of  an  innei*  basal  ridge  on  the  superior 
premolars;  comparative  strength  and  rugosity  of  the  nasals. 
Since  slender  and  delicate  nasals,  small  canines  and  upper 
premolars  with  only  a  very  slight  or  no  basal  ridge  on  the 
inner  border,  are  associated  in  the  same  skulls;  these  skulls 
are  considered  to  have  belonged  to  females,  while  those  skulls 
in  the  same  horizons,  with  stronger  and  more  rugose  nasals, 
larger  canines  and  a  well  developed  inner  basal  ridge  on  the 
upper  premolars  represent  their  male  companions. 

There  were  also  changes  taking  place  in  other  portions  of 
the  skeletons  of  these  animals,  important  among  which  may 
be  mentioned  the  development  of  a  third  trochanter.  Femora 
from  the  bottom  of  the  beds  were  quite  small  and  with  only  a 
rudimentary  third  trochanter.  Toward  the  middle  of  the  beds 
they  increase  in  size  and  show  a  well  marked  third  trochanter, 
:while  at  the  top  of  the  beds  this  process  has  become  quite  well 
develop>ed  and  is  of  moderate  size. 

The  most  important  change  that  took  place  in  the  Titano- 
theriidse,  and  the  only  one  perhaps  of  generic  importance,  is  to 
be  found  in  the  fore  foot.  Early  in  the  season  of  1886  the 
writer  discovered  near  the  base  of  the  Titanotherium  beds  a 
portion  of  the  skeleton  of  a  very  small  individual  with  both 
fore  feet  and  limbs  in  position.  The  carpus  of  this  individual 
was  found  to  possess  an  additional  bone  {the  trapezium)  hitherto 
unknown  in  the  Titanotheriidse.  This  fortunate  discovery  of 
a  skeleton,  at  the  base  of  the  deposits,  with  a  distinct  trapezium 
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showing  a  perfect  articulation  with  the  trapezoid^  may  be 
found  to  be  of  considerable  importance  as  establishing  a  closer 
relation  of  Titanotherium  to  Diplacodon  from  the  upper 
Eocene  than  has  yet  been  pointed  out,  especially  if  this  latter 
form  should  prove  to  possess  a  trapezium,  as  it  is  now  almost 
certain  it  did.  The  trapezium,  though  present  in  the  earliest 
forms  of  the  TitanotheridsB,  was  quite  small  and  soon  disap- 
peared entirely,  leaving  no  vestige  of  a  first  digit.  Among 
many  more  or  less  complete  fore  feet  found  in  the  upper  part 
of  the  Lower,  in  the  Middle,  and  Upper  beds,  no  trapezium  has 
yet  been  found,  while  several  have  been  found  at  the  base  of  the 
beds. 

It  is  quite  probable  that  those  forms  of  Titanotheriidse  with 
three  incisors  described  by  Professor  Marsh  under  the  generic 
name  of  Teleodus  will  be  found  to  possess  a  trapezium.^  If 
^uch  should  prove  to  be  the  case,  the  genus  TdeoduSy  Marsh  can 
then  be  considered  as  distinguished  from  that  of  ISianotherivm, 
Leidy  by  a  definite  and  constant  character,  viz.,  the  presence 
of  a  trapezium.  Individuals  with  three  incisors  collected  by 
the  writer  have  invariably  been  found  at  the  bottom  of  the 
beds  and  the  small  size  of  other  individuals  with  three  inci- 
sors, discovered  by  other  collectors,  indicate  that  they  also 
were  taken  from  the  same  horizon.  There  would  appear, 
therefore,  to  be  little  doubt  that  the  presence  of  a  trapezium 
and  three  incisors  are  associated  in  the  same  individuals.  That 
the  latter  character  was  not  constant  is  shown  by  the  presence 
of  three  incisors  on  one  side  and  two  on  the  other  in  the  same 
jaw,  with  no  alveole  for  the  missing  tooth. 

Variations  occur  also  in  the  number  of  sacral  vertebrae. 
But  since  these  are  clearly  dependent  upon  the  age  of  the 
individual  they  are  not  considered  here.  All  fully  adult  speci- 
mens show  four  sacrals,  younger  ones  only  two  or  three. 

In  figure  3  the  side  view  of  a  skull  from  the  base  of  the 
Titanotherium  beds  is  represented,  showing  the  small  round 
horncores  and  long  nasals  which  are  characteristic  of  skulls 
from  this  horizon.  In  figure  2  the  side  view  of  a  skull  from 
the  Middle  beds  is  represented,  showing  horncores  and  nasals 
of  medium  length.    Figure  1  represents  the  side  view  of  a 

•Am.  Jour.  Sci ,  June,  1800.  p.  524. 
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Reddish  brown  clays,  with  occasional  ccMicretioiiary  la3rers, 
Remaioft  of  Oreodon,  Hyracodon,  Hysenodon,  Elothehnm,  etc. 
About  500  feet  thick. 
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Characterized  by  Titanotheriidse  of  large  size.  Horns  IQ- 
18  in.  long,  elliptacal  to  sub-ovate  in  cross-section.  Nasals 
very  short  and  pointed.  Incisors  never  more  than  2.  Inier- 
nal  cingulum  on  upper  premolars  not  strongly  marked  in 
either  sex.  Posterior  inner  cone  on  last  upper  molar.  Third 
trochanter  present  Trapezium  absent.  General  form  of 
skull  shown  in  Bg.  1. 


Characterized  by  Titanotheriidze  of  medium  size.  Horns 
4-10  in.  long,  circular  to  sub-triangular  in  cross-section. 
Nasals  of  moderate  length,  with  broad  or  pointed  extremi- 
ties. Incisors  never  more  than  2.  Strong  internal  cingulum 
on  upper  premolars  of  males  only.  Posterior  inner  cone  on 
last  upper  molar.  Third  trochanter  present.  Trapezium 
absent.     General  form  of  skull  represented  in  fig.  2. 


Characterized  by  Titanotheriidae  of  small  size.  Horns 
rudimentary  or  from  1-4  in.  long,  circular  in  cross-section* 
Nasals  long  and  pointed.  Incisors  occasionally  as  many  as 
3.  Strong  internal  cingulum  on  upper  premolars  in  males 
only.  No  posterior  inner  cone  on  last  upper  molar.  Third 
trochanter  somewhat  rudimentary.  Trapezium  present  in 
earliest  forms.    General  form  of  skull  shown  in  Bg.  3. 


6  Represented  by  various  formations  from  Laramie  to  Arcbean. 


Section  of  Titanotherium  Beds  showing  relative  thickness  of  Upper,  Middle,  and 
Lower  Beds,  with  brief  descriptions  of  forms  of  Titanotheriidae  common  to  each. 
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skull  from  the  Upper  beds  with  the  characteristic  long  horn- 
cores  and  short  nasals.    The  nasals  are  not  so  short  in  this 


Fig.  1. 


TilanotJierium  acrej  ^  Cope. 
Fig.  2. 


TUanothenum  ingens  Marsh ;  ^  (After  Marsh). 
Fig.  3. 


Titanotherium  heloceras  Cope ;  ^  (After  Marsh). 

skull  as  in  many  others.    The  figures  are  drawn  to  the  same 
scale^  one-twelfth  natural  size,  and  represent  well  the  increase 
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in  the  size  of  the  skulls  from  the  base  to  the  summit  of  tbe 
beds.  They  are  arranged  on  the  opposite  page  in  the  order 
in  which  they  occur  in  the  beds  commencing  at  the  top. 

Intermediate  forms  in  the  middle  of  the  beds  have  a  much 
greater  vertical  range  than  their  smaller  ancestors  in  the 
underlying  beds  or  their  larger  survivors  in  the  overlying 
beds. 

Between  the  skulls  here  figured  there  are  many  intermediate 
forms,  showing  every  stage  of  development  from  a  very  small 
skull  found  at  the  very  bottom  of  the  beds,  which  measures 
only  22  inches  from  occipital  condyles  to  the  extremity  of 
nasals,  with  very  rudimentary  homcores  only  1 J  inches  high 
to  forms  similar  to  that  represented  at  the  top,  which  measure 
more  than  36  inches  from  occipital  condyles  to  extremity  of 
nasals,  with  homcores  over  a  foot  long  and  having  an  expanse 
of  two  feet  or  more.* 

In  the  section  of  the  Titanotherium  beds  accompanying 
this  paper  the  relative  thickness  of  the  Lower,  Middle,  and 
Upper  beds  are  shown,  with  brief  descriptions  of  forms  of 
Titanotheridse  characteristic  of  each. 

Much  additional  information  bearing  upon  the  develop- 
ment which  took  place  in  the  Titanotheriidse  will  doubtless  be 
brought  to  light,  when  the  large  collections  either  made  or 
purchased  by  the  writer  for  use  in  the  preparation  of  Professor 
Marsh's  monograph  and  now  numbering  nearly  200  complete 
skulls  and  many  more  or  less  complete  skeletons  shall  have 
been  worked  up.  It  is  safe  to  say  that  there  is  scarcely  a  single 
foot  of  sediment  within  the  entire  vertical  range  of  the  Titano- 
theridte  that  is  not  represented  by  material  in  this  collection. 
Only  those  facts  bearing  upon  the  evolution  of  the  Titano- 
theriidse  which  have  presented  themselves  to  the  writer  in 
connection  with  his  field  work  are  set  forth  in  this  paper.  It 
is  to  be  hoped  that  the  few  results  here  recorded  may  suggest 
to  other  collectors  the  importance  of  keeping,  as  nearly  as  pos- 
sible, accurate  data  of  horizons ;  since  a  familiarity  with  the 

'These  facts  were  communicated  by  the  writer  to  Professor  Marsh  in  1S86.  and 
were  referred  to  by  the  latter  in  the  Am.  Jour.  Sci.,  Feb.,  1889,  p.  163,  and  the  Ninth 
Ann.  Report  U.  S.  Geol.  S.,  p.  114. 
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different  horizons  as  characterized  by  different  and  closely 
lelated  forms  is  clearly  indispensible  in  making  an  intelligent 
dassifieation  of  any  group  of  fossils,  more  especially  when 
they  are  as  highly  specialized  and  as  susceptible  to  the  influ- 
ence of  constantly  changing  environments  as  were  the  Titano- 
theriidse. 
Yale  Museum,  Jan,  16, 1893. 
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AN  ORGANISM  PRODUCED  SEXUALLY  WITHOUT 
CHARACTERISTICS  OF  THE  MOTHER. 

By  Th.  Boveri. 

[In  offering  a  translation  of  Dr.  Th.  Boveri's  paper,  entitled 
Ein  geschlechtlich  erzeugter  Organismus  ohne  mutterliche 
Eigenschaften,  I  have  been  guided  by  two  motives.  First,  to 
make  this  paper,  which  will  certainly  become  a  classic  in 
Biological  literature,  accessible  to  American  students,  since  the 
journal  in  which  it  appeared  "  Sitz,  d.  Gesellschaft  far  Mor- 
phologie  und  Physiologic  zur  Miinchen  "  X  Sitzung  am  16  Juli, 
1889,  has  a  very  limited  circulation  in  this  country. 

In  the  second  place,  to  point  out  the  new  avenues  of  research 
that  such  work  opens.  Results  of  this  kind  are  of  the  utmost 
importance,  inasmuch  as  they  touch  the  very  heart  of  the 
question  of  Heredity.  Each  advance  in  our  knowledge  gained 
by  experimental  work  of  this  sort,  carries  forward  rapidly  our 
understanding  of  the  most  vital  phenomena  of  life. 

Results  of  this  importance  must  be  verified  over  and  over 
again,  until  all  chances  of  error  (by  no  means  small)  are  elimi- 
nated. Dr.  Boveri  writes  that  during  the  present  Winter  it  is 
his  hope  to  carry  forward  this  work  at  Na  pies. 

Three  small  wood  cuts  were  given  in  the  original  paper. 
Dr.  Boveri  has  most  generously  placed  at  my  disposal  the  orig- 
inal drawings  as  well  as  five  additional  figures.  These  are 
added  to  the  present  account.  The  original  figures  gave  side 
views  of  the  Echinus  larva,  the  Sphserechinus  larva,  and  the 
side  view  of  the  bastard  larva  (Echinus  $ ,  Sphserechinus  9 ). 
Three  of  the  new  figures  give  posterior  views  of  the  same  larvae 
and  two  of  the  Dwarf  Larvse. 

Weismann,  referring  to  Boveri's  work,  in  his  essay  on  Amphi- 
mixis affirms  that  two  spermatozoa  enter  the  enucleated  egg  to  form 
the  segmentation  nucleus.  I  wish  to  call  attention  to  the  foot 
note  in  Boveri's  paper,  where  it  is  positively  stated  that  only  a 
singh  spermatozoon  enters  the  enucleated  egg, 

T.  H.  Morgan.] 
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Although  the  law,  that  the  substances  giving  the  definite 
and  hereditary  characters  to  the  cell  are  entirely  contained  in 
the  nucleus,  is  at  times  spoken  of  as  a  very  probable  hypothe- 
sis, but  again  even  as  a  fact,  yet  it  may  be  easily  shown  that 
this  can  be  known  to  us  neither  in  the  well  known  phenome- 
non of  fertilization  of  the  egg,  nor  through  the  researches 
already  carried  out,  concerning  the  rfile  of  the  nucleus  in  the 
protozoa. 

Simple  reflection  shows  moreover  that  the  determination 
whether  or  not  this  Theory  of  Inheritance  (Vererbungs-Theorie) 
is  true,  can  be  settled  in  one  way  alone,  viz.,  to  take  two  differ- 
ent sorts  of  cells,  utilizing  the  nucleus  of  one  and  the  proto- 
plasm of  the  other,  to  form  a  new  cell.  If  the  nucleus  and 
protoplasm  are  so  constituted  that  they  can  exist  together,  then 
will  the  properties  arising  from  this  cell,  made  artificially, 
answer  our  question.  For  then  either  the  exclusive  qualities 
of  that  cell  will  develop  which  had  held  the  nucleus,  or  those 
will  arise  that  come  from  the  protoplasm,  or  lastly,  from  a 
mixture  of  both ;  showing  whether  the  nucleus  alone  or  the 
protoplasm  alone  (or  both  of  the  two  constituents)  is  able  to 
transfer  to  the  other  the  properties  it  possesses  on  account  of 
its  origin,  so  as  to  bring  about  a  reverse  result  in  the  other. 

The  idea  of  inheritance  in  the  narrower  sense  corresponds  to 
such  a  choice  of  the  two  cells,  that  the  cell  produced  arti- 
ficially out  of  the  nucleus  of  the  one  and  the  protoplasm  of 
another  forms  a  cell  capable  of  development. 

Moreover  in  the  casQ  of  the  egg,  as  in  no  other,  an  opportu- 
nity is  given  to  solve  the  question ;  because  for  no  other  cell  do 
we  possess  so  accurate  a  method  of  judging  of  its  qualities  as  is 
given  in  the  egg  by  means  of  the  adult  organism  that  comes 
from  the  egg. 

Rauber*  has  already  carried  on  a  research  of  this  sort.  He 
describes  it  as  follows.  "  The  nucleus  of  the  first  segmentation 
sphere  of  a  frog's  egg  was  drawn  out  an  hour  after  fertilization, 
by  means  of  a  pipette  stuck  into  it.  The  same  process  was 
carried  out  in  a  fertilized  toad's  egg.  These  two  pipettes  were 
exchanged^  and  the   nucleus  of  the   toad's    egg  placed    in 

iRtaber  Zoologischer  Auzeiger  15  March,  1880,  pp.  17P. 
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the  frog's  egg,  and  the  nucleus  of  the  frog's  egg  into  the  toad's 
egg.  Now  if  the  nucleus  alone  carries  the  hereditary  functions 
then  there  must  develop  out  of  the  frog's  egg  a  toad,  and  out  of 
the  toad's  egg  a  frog."  As  was  to  be  anticipated,  the  eggs  did 
not  develop  further,  and  at  first  sight  there  seems  to  be  no 
reason  to  expect  that  such  an  experiment  should  succeed.  For 
if  we  were  in  a  position  to  take  out,  without  further  injury,  the 
nucleus  from  cells,  still  we  could  scarcely  introduce  by  artificial 
means  a  new  nucleus,  without  causing  such  fundamental  alter- 
ations of  the  one  or  the  other  part,  as  to  make  further  life 
impossible. 

But  just  here  Nature  herself  offers  the  solution  by  means  of 
which  we  can  accomplish  our  purpose,  because  it  makes  the 
second  and  more  diflScult  part  of  the  experiment  an  entirely 
normal  process — ^the  entrance  of  the  spermatozoon  into  the  egg 
may  be  utilized. 

The  basis  for  my  research  is  founded  on  the  discovery  of  the 
Hertwig  brothers.*  When  these  investigators  shook  for  a  long 
time  the  eggs  of  the  sea-urchin  in  a  test  tube,  containing  a 
small  amount  of  water,  in  order  to  alter  them  mechanically^ 
they  found  that  in  consequence  of  the  shaking  some  of  the 
eggs  fell  into  pieces,  and  while  some  of  the  pieces  contained 
nuclei,  others  did  not.  It  was  further  shown  that  these  enu- 
cleated (non-nuoleated)  fragments,  as  well  as  the  nucleated 
ones  could  be  fertilized,  and  that  an  active  segmentative  pro- 
cess took  place  in  them.  What  followed  in  these  cell  masses 
was  not  determined  by  the  Hertwigs.  I  have  myself  verified 
this  discovery  during  my  last  visit  to  the  Zoological  station 
of  Naples,  and  found  that  the  enucleated  and  fertilized  fraginerUs 
of  eggs  developed  as  far  as  and  formed  as  complete  larvse  as  did 
the  perfect  nucleated  egg.  From  the  enucleated  fragments  which 
I  isolated  I  reared  in  a  series  of  dishes  larvae'  (about  half  of 

K).  and  R.  Hertwig.  Ueber  den  Befiruchtungs  und  Theilungs-Vorgang  des 
Thierischen  Eies  unter  dem  £tnflu8s  ausserer  Agentien  }ena  1887. 

^In  a  more  extended  account  of  my  experiments  I  will  describe  in  detail  the  meth- 
ods which  must  be  used  in  order  to  be  certain  that  we  are  dealing  with  pieces  with- 
ont  nuclei,  and  on  the  other  hand  the  best  method  to  gire  the  more  delicate  pieces 
favorable  conditions  of  development.  Here  I  may  remark  that  in  order  to  obtain 
positive  results,  a  sufficient  size  of  the  fragment  is  necessary,  also  that  they  have  a 
nearly  spherical  form  and  sufficient  amount  of  water  for  their  development,  and  that 

MONOSPHERIC  FftRTILIZATION  TAKES  PLACE. 


Digitized  by 


Google 


18W.]  OrganUm  vrithout  Charaeteridics  of  Mother,  225 

them  developing  normally)  that  formed  dioarf-larvse.  These 
were  in  some  cases  only  one-fourth  as  large  as  the  normal  larvae, 
but  otherwise  agreed  perfectly  with  these,  and  even  lived  for 
the  same  length  of  time,  i.  e.,  about  seven  days. 

This  result  is  in  itself  certainly  full  of  interest.  It  shows 
that  the  sperm-nucleus  itself  possesses  all  of  the  properties 
necessary  to  function  as  the  first  segmentation  nucleus,  and 
the  result,  which  shows  the  prevailing  opinion  concerning  the 
nature  of  fertilization  to  be  erroneous,  gives  an  important  sup- 
port to  my  view,  published  in  several  places,  concerning  the 
interpretation  of  the  process.  I  desist  from  considering  the 
point  further  here,  in  order  to  turn  to  the  interpretation  of  the 
experiments  dealing  with  the  questions  raised  concerning 
inheritance. 

With  the  possibility  of  fertilizing  enucleated  egg-pieces  and 
of  bringing  these  to  a  normal  development,  we  have  fulfilled 
all  of  the  conditions  in  order  to  reach  the  end  which  Rauber 
failed  to  attain.  We  have  an  enucleated  egg — for  the  frag- 
ment has  the  value  of  an  entire  egg,  and  we  are  able  by  means 
of  a  process  of  fertilization  to  introduce  another  nucleus  into 
the  egg,  the  egg  still  possessing  the  power  to  develop.  And 
now  instead  of  using  a  spermatozoon  of  the  same  species,  we 
introduce  the  spermatozoon  of  another  in  order  to  produce  the 
hypothetical  case  of  "  the  toad's  egg  and  the  frog's  nucleus." 

It  is  even  possible  to  bastardise  the  egg  fragments  (obtained 
by  shaking)  of  one  species  of  sea-urchin  with  the  sperm  of 
another  species,  and  to  rear  them  far  enough  to  determipe 
whether  the  developing  organism  shows  the  qualities  of  both 
species  or  only  of  the  one  species.  For  such  an  experiment  the 
sea-urchin  presents  favorable  conditions.  It  is  possible, 
although  the  results  are  somewhat  variable,  to  cross-fertilize 
two  species  standing  quite  far  apart.  And  in  the  second  place 
the  larva  of  the  sea-urchin  shows  in  a  very  few  days,  prin- 
cipally through  the  development  of  the  calcareous  skeleton,  a 
very  well  defined  shape.  This  is  constant  for  each  species  and 
so  well  defined  for  each  species,  that  at  the  age  of  four  days 
we  can  distinguish  the  two  species  of  larvse  just  as  easily  and 
sorely  as  in  the  adult  condition. 
16 
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The  two  species  that  I  have  used  in  my  research  are  Echinus 
microtuberculatus  and  Spluerechinus  granularis.  I  am  certain 
that  a  more  favorable  combination  than  this  can  be  found,  for 
although  the  two  species  are  well  adapted  inasmuch  as  their 
larvce  differ  very  considerably  from  one  another,  yet  there  is  to 


Fig.].     Eihinus  microtuberatlaiusXzxyA'y  pure  type. 

be  taken  into  account,  the  fact  that  cross-fertilization  between 
the  two  is  so  difficult  that  in  my  experiment  out  of  1000  picked 
eggs  (Splui^rechinus  9,  Echinus  ^)nota  single  fertilized  egg 
resulted.    Of  the  four  species  found  at  Naples  in  great  abund- 
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Fig.  2.     Spharechinus  granulettus  larva ;  pure  type. 


Fig.  2.    Spkarechinus  granulatus  larva ;  pure  type. 

ance,  these  two  alone  are  useful,  and  lend  themselves  to  the 
solution  of  our  problem. 
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Since  the  differences  throughout  are  dependent  on  the  dis- 
tinctive peculiarities  of  the  larvae  used,  it  is  necesssry  first  to 
make  clear  the  difference  in  structure  of  the  larval  forms  that 
we  are  considering.  The  two  accompanying  figures  will  ren- 
der a  long  account  needless. 

Fig.  1,  A  and  B,  represents  an  Echinus  larva,  and  fig.  2,  A  and 
B,  that  of  Sphserechinus.  The  two  figures  oriented  alike,  show 
the  circumference  of  the  body  and  the  calcareous  skeleton  seen 
in  profile  [and  in  front].     The  differences  in  structure  of  the 


Fig.  8. 
Lanra  of  bastard  of  Echinus  nUcrotuberculatus  $  and  Spharechinus  granulans  9  . 

body,  particularly  in  the  sheltered  structures,  are  brought  in 
these  figures  in^the  position  best  suited  to  the  observer.  The 
arrangement  is  suflBciently  well  shown  in  the  figures  to  obviate 
any  further  description.*  The  enucleated  egg-fragments  of 
Spheerechinus  were  brought  together  with  the  sperm  of  Echinus. 

^The  generic  name  will  suffice,  from  tbis  on,  in  speaking  of  these  two  species. 
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If  the  nuclear  substance  alone  is  the  bearer  of  the  parental 
qualities,  then  larva  of  the  pure  Echinus  type  will  be  produced 
(Fig.  1).  It  is  clear  that  in  the  experiment  this  conclusion  can 
only  be  proved,  if  the  bastards  pi*oduced  from  fertilized  eggs 
(we  will  call  these  the  genuine  Bastard  larvce)  give  a  middle- 
form  standing  between  the  larvae  of  the  two  parental  species. 
For  it  is  conceivable  that  the  particular  structures  of  the  two 


Fig.  3. 
Larra  of  bastard  of  Echinus  microtuberculaius  $  and  Spharechinus  granularis  ^  . 

species  might  not  be  able  to  commingle,  so  that  the  larvse 
wooldy  according  to  their  surroundings,  develop  either  the 
paternal  or  maternal  qualities  alone  (the  qualities  of  the 
other  parent  in  each  case  remaining  latent).  In  this  case  there 
would  be  no  true  bastard. 

I  have  reared  such  larvse  in  great  numbers  and  from  many 
different  individuals,  and  have  in  all  certainly  seen  more  than 
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a  thousand  of  them.  The  result  was  always  the  same.  All 
genuine  bastards,  with  not  a  single  exception,  represent  both  in 
the  shape  of  the  body  as  well  as  in  the  skeleton  an  almost 
exact  middle  form  standing  between  the  two  parents.  This  is 
a  new  well  defined  form,  and  is  always  as  such  to  be  recog- 
nized and  cannot  be  confused  with  either  of  the  two  parent 
larval  forms.  Fig.  3,  A  and  B,  which  shows  such  a  genuine 
Bastard  larva,  illustrates,  as  compared  with  figs.  1  and  2, 
this  law  better  than  many  words  could  possibly  do. 

The  result  is  otherwise  if  we  shake  into  pieces  the  Sphaere- 
chinus  egg  before  the  entrance  of  the  Echinus-spermatozoon. 
Certain  of  the  eggs  remain  intact  after  the  process,  and  these  do 
give  the  genuine  bastard  form  (Fig.  3).  These  are  those 
formed  frqm  nucleated  pieces,  but  another  portion  of  the  crossed 


Fig.  4. 


Dwarf  bastard  larva  of  Echinus  $  2^x16.  Spharechintts  (j  (fragment)  of  pure 
Echinus  type. 

larvae  agree  entirely  with  the  simple  larva  derived  from 
the  egg  and  spermatozoon  of  Echinus  microtriberculatus  (Fig.l). 
These  must  have  been  produced  chiefly  from  enucleated  frag- 
ments.   (Fig.  4  A  and  B.) 

That  this  is  the  correct  interpretation  is  more  clearly  demon- 
strated by  rearing  in  isolation  the  enucleated  pieces.    My 
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results  in  this  direction  are  on  the  whole  not  successful,  and 
the  explanation  for  this  is  to  be  found  in  the  circumstance  cited 
above,  i.  e.,  that  the  cross-fertilization  between  Echinus  microtu- 
berculatus  ^  and  Spheerechinus  granidaria  ?  were  scarcely  ever 
successful  out  of  1000  cases.  This  small  percentage  of  the 
whole  number  fertilized,  where  many  millions  of  eggs  or  egg- 
fragments  may  be  used,  lends  great  improbability  to  the  chance 
of  getting  successful  results  by  isolating  a  few  chosen  examples 
of  eggs.  It  is  such  a  long  and  tiresome  procedure  to  pick  out 
and  isolate  the  enucleated  fragments  from  the  shaken  mass 
that  in  the  limited  time  of  my  stay  at  the  sea-shore  I  did 
not  have  the  good  fortune  to  see  them  develop  in  a  single 
example. 

I  hold  as  sufficiently  strong  proof,  in  absence  of  direct 
knowledge,  the  result  of  those  experiments  in  bastardization 
where  enucleated  were  mingled  with  nucleated  fragments,  and 
with  entire  eggs.  For  after  I  have  been  able  to  reach  the  con- 
clusion on  the  one  hand  by  observing  eggs  and  spermatozoa  of 
the  same  species  that  enucleated  pieces  still  develop,  and  on 
the  other  hand  after  it  has  been  shown  that  the  fertilization  of 
nucleated  eggs  of  Spha^rechinus  with  Echinus  sperm  larvie  • 
occasionally  arise  standing  between  the  parent  forms,  there 
remains  no  other  interpretation  as  to  the  origin  of  the 
dwarf-larva  of  pure  Echinus  except  out  of  the  enucleated  frag- 
ments found  there.  But  there  remains  a  more  definite  result 
pointing  to  the  correctness  of  such  a  conclusion.  One  can  dis- 
tinguish in  a  preserved  and  colored  larva  whether  or  not  it  has 
originated  from  a  nucleated  or  enucleated  egg,  and  this  from 
the  size  of  its  nuclei.  If  the  fertilized  enucleated  egg-fragment 
was  the  first  segmentation  nucleus  which  is  formed  entirely  from 
A  SPERMATOZOON  NUCLEUS,  the  nuclcus  is  half  as  large  as  a  normal 
first  segmentation  nucleus,  and  this  difference  in  size  is  handed 
down  to  all  of  the  descendants  of  the  egg  cell,  even  to  the  lar- 
val stage.  If  now  we  kill  larvse  of  the  same  age  derived 
from  Sphferechinus  eggs  and  egg-fragments  fertilized  by  Echinus 
sperm,  we  have  mixed  together  with  the  Bastard-type  the  true 
Echinus  type,  and  the  latter  (true  Echinus  type)  shows  propor- 
tionately considerably  smaller  nuclei  than  the  preceding  one. 
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All  doubt  is  thus  removed,  and  it  may  be  regarded  as  con- 
clusive that  by  bastard  fertilization  of  whole  eggs  or  protoplas- 
mic pieces  having  nuclei,  larvae  are  formed  that  stand  midway 
between  the  larval  forms  of  the  parent  species ;  but  the  larvse 
arising  from  the  enucleated  fragments  of  eggs  have  entirely 
the  characteristics  of  the  parent  (male)  species.  Herewith  is 
demonstrated  the  law  that  the  nucleus  alone  is  the  bearer  of 
hereditary  qualities.  With  the  removal  of  the  maternal  nucleus 
are  removed  at  the  same  time  the  maternal  hereditary  ten- 
dencies of  the  egg.  And  the  maternal  protoplasm,  although 
in  this  case  furnishing  a  large  share  of  the  material  for  the 
development  of  the  new  organism,  is  without  influence  on  the 
form  of  the  organism. 

The  phenomenon  of  growth  of  the  enucleated  protoplasmic 
mass  is  entirely  governed  by  the  introduced  spermatozoon,  and 
indeed  to  conclude  by  analogy,  by  the  nucleus  of  the  sperm. 
Whether  the  spermatic  nucleus  penetrates  the  egg  protoplasm 
of  its  own  species  or  of  another  species,  the  same  result  appears, 
namely,  the  larva  is  that  of  the  male  species.  I  might  say 
that  the  nucleus  possesses  an  assimilating  power  toward  the 
protoplasm,  since  it  produces  the  same  sort  of  organism  from 
material  that  appears  to  be  different,  according  to  our  stand- 
ards of  truth.  That  the  egg-protoplasm  is  similar  in  the  two 
cases  i4i  every  respect  pertaining  to  its  chemical  constitution, 
I  cannot  admit,  and  do  not  even  hold  to  be  probable.  Still 
such  differences  may,  if  they  were  present,  be  very  easily 
explained,  as  due  to  the  previous  action  of  that  nucleus,  to 
which  the  enucleated  protoplasm  was  at  one  time  united,  and 
any  difference  would  thus  not  be  incompatible  with  the  law 
that  all  changes  of  form  of  the  protoplasm  are  dependent  on  the 
constitution  of  the  nucleus. 
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ON  THE  CLASSIFICATION  OF  THE  LONGIPENNES. 
By  R.  W.  Shufeldt. 

Few  groups  of  birds  there  are  that  have  received  a  greater 
amount  of  attention  at  the  hands  of  comparative  morpholo- 
gists  than  the  one  I  here  consider  as  the  Longipennes. 

Considered  apart  from  related  ones,  the  suborder  is  fairly 
well  circumscribed,  and  structurally,  very  surely  a  most  homo- 
geneous collection  of  bird-forms.  It  is  abundantly  represented 
in  the  United  States  avifauna,  and  here,  as  in  nearly  all  other 
parts  of  the  world,  consists  chiefly  of  the  Gulls  and  Terns,  the 
Skuas  and  Jaegers,  and  the  Black  Skimmer  of  the  family 
Bhyvchopidse,  We  have  the  Skuas  represented  by  but  one 
species,  Megalestris^ skua ;  and  there  are  three  Jaegers  of  the 
genus  Stercoranus.  There  are  upward  of  thirty  Gulls  referred 
to  the  genera  Gavia^  Rissa,  Larus  (20  species),  Rhodostethiay 
and  Xema,  and  about  seventeen  Terns,  which  are  referred  to 
the  four  genera  GelocJielidon,  Sterna  (13  species),  Hydrochelidon, 
aad  Anous. 

Among  the  earlier  classifiers  of  the  Laridm,  we  find  P.  Bruch 
and  C.  L.  Bonaparte,  the  former  being  the  author  of  two 
celebrated  papers^  and  the  latter  of  another  which  appeared 
between  the  times  of  their  publication*.    The  confusing  and 

*Bruch,  P.,  Monographische  Uebersicht  der  Gattung  Larut  Lxn.  J,  f.  O,^  i,  1868, 
pp.  96-108,  pi.  ii,  iii. 

Ibid.     Revision  der  Gattung  Lams  Lin.  J.  f.  O.,  iii,  1855,  pp.  278-298,  pll.  IV,  V. 

'Bonaparte,  C.  L.,  Notes  sur  les  Larides.  Naumannia,  IV,  1854,  pp.  209-219. 
Of  these  two  exploits  Coues  says  in  his  Omiihological  Bibliography ^  "  It  may  be 
Temarked,  in  fine,  of  this  article  [Bonaparte's],  that  It  is  worse  than  worthless,  being 
pernlcioa«i.  It  is  ostensibly  a  review  of  Bruch*s  paper  of  1858  [supra"] ;  this  being 
itself  a  very  incompetent  performance,  confusion  is  here  worse  confounded  by  Bona- 
parte's criticisms  and  "  rectifications. "  It  seems  to  have  had,  among  other  undesira- 
ble results,  the  effect  of  setting  Bruch  at  the  business  anew,  as  appears  by  the  latter's 
paper  of  1855,  [above  cited].  The  two  authors  together  made  as  complete  a  muddle 
as  can  be  found  In  ornithology ;  woe  to  the  confiding  student  who  tru^ts  either  of 
tiem — Cr^de  experto  /  Bruch  and  Bonaparte  are  **  Scylla  and  Charybdis  of  Gull 
literature. "  (p.  1001.) 


Digitized  by 


Google 


234  The  American  Naturalist,  [M»rch^ 

misleading  statments  made  in  these  three  memoirs  were 
subsequently  to  a  large  extent,  eradicated  by  the  excellent 
labors  of  Coues  which  appeared  a  few  years  after  them, — 
although  Coues,  as  he  himself  admits,  suffered  from  the 
reliance  he  placed  in  their  observations.^ 

But  we  are  more  interested  *  in  those  works  wherein  the- 
taxonomy  of  the  Longipennes  is  based  largely  upon  the  struc- 
ture of  the  various  species,  and  this  Dr.  Coues  gave  us  later  in 
his  "  Birds  of  the  Northwest, "  a  very  solid  contribution  to  the 
subject.*  Here  a  very  thorough  study  was  made  of  the 
Gulls,  Terns,  Skimmers  and  others.  His  final  classification, 
however,  appeared  ten  years  later,  or  in  1884*  and  stood  thus : 

SUB  FAMILIES. 

ILeslridinae. 
Lurinse. 
Steriiinae. 
RhyDchopinse. 

Other  Laridists  have  also  ably  treated  the  group  and  we 
can  here  but  refer  the  student  to  the  works  of  Nitzsch,  Huxley, 
Schlegel,  Blasius,  Saunders,  and  Sclater  and  Salvin,  bringing 
us  down  to  the  year  1880.  Of  these  Huxley's  work  is  deserving 
of  especial  mention,*  and  he  upon  certain  structural  characters 
placed  the  Gulls  and  their  allies  in  his  group  "  CecomorpJwe,  " 
remarking  that  "This group  contains  the  Laridse  {Longipennes 
Nitzsch),  the  Procdlariidae,  the  ColymbuJse,  and  the  Alcid^. " 
(p.  458).  As  a  knowledge  of  the  morphology  of  a  number  of 
these  families  became  extended,  this  classification  has  been 
very  much  modified  and  altered.  For  instance,  Alfred  Newton 
in  the  9th  edition  of  the  Encyclopsedia  Britannica  under  the 
article  gull  (v.  xi,  p.  274)  says,  "The  Family  Laridee  is 
composed  of  two  chief  groups,  IjaHixfc  and  Steminsc — ^the  Gulls 

^Coues  Em  Revision  of  ihe  Gulls  (Larinse)  of  North  America;  based  upon 
specimens  in  the  Museum  of  the  Smithsonian  Institution.  Proc.  Acad.  Nat.  Set, 
Phila..  XIV.  1862.  pp.  291-312.  Also  a  review  of  the  Terns  (Steminae)  of  North 
America.     Proc.  Acad.  Nat.  Set.  Phila.  XIV,  1862,  pp.  58.>659. 

*Coues,  E.,  Monograph  of  the  North  American  Larids,  1874,  pp.  687-715. 
*Coues,  E.,  Key  to  North  American  Birds,  1884.  p.  732. 

'Huxley,  Thomas  H.,  On  the  ClassiBcation  of  Birds;  and  on  the  Taxonomic 
Value  of  the  ModiBcntions  of  certain  of  the  Cranial  Bones  observable  in  that  Class. 
P.Z.S.  1867.  pp.  415-472. 
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and  Terns,  though  two  other  sub-families  are  frequently 
counted,  the  Skuas  {Stercorariinsp),  and  that  formed  by  the 
single  genus  Rhynckops^  the  Skimmers ;  but  there  seems  no 
strong  reason  why  the  former  should  not  be  referred  to  the 
Larinw  and  the  latter  to  the  Steminse.''  Without  being 
especially  a  classificatory  work,  W.  K.  Parker  has  given  us  some 
valuable  researches  on  the  development  of  the  skull  of  Gavia 
ridHmnda  that  has  materially  furthered  our  knowledge  of  the 
structure  of  the  Gulls. 

In  the  Check  List  of  the  American  Orinthologists'  Union, 
(1886,  p.  84)  we  find  the  Longipennes  divided  into  the  three 
families  Stercorariidsey  (2)  fjaridse  and  the  (3)  Rhyncopidse, — 
the  second  group  being  again  sub-divided  into  the  two  sub- 
families, (1)  the  Larinse  to  contain  the  Gulls,  and  (2)  the 
Steminse  to  contain  the  Terns. 

Finally,  I  have  examined  the  classifications  of  Stejneger, 
Cope,  and  more  particularly  the  one  proposed  by  Fiirbringer, 
and  that  distinguished  ornithologist  presents  us  with  the 
following  arrangement': — (p.  1566.) 


o 
•c 

2 

a 

U 

d 


S.  O.  Char- 
adrii- 
formes. 


J 


G.  S.  lat        f   G.  s.  sir. 
Laro-Limicolee.  1  Cbaradrii. 


G.  Parrae. 


G.  Glides. 


{ 


F.  Charadriidie. 

F.  i».  Rtr.  Glareolidae. 

F.  s.  str.  Dromadidae 

F.  Cliionididse. 

F.  Laridae. 

F.  Alcidae. 

F.  ThinocoridK. 

F.  Parridje. 

F.  Oedicncmidae. 

F.  Otididae. 


His  order  CharadriomitheSj  is  also  made  to  include  the  Im. 
S-  0.  Gruiformes  and  the  Im.  S.  0.  Ralliformes,  but  we  are 
not  especially  concerned  with  them  here.  Among  the  most 
recent  classification  we  find  that  of  Doctor  Sharpe ;  and  the 
Longipennes  correspond  to  his  LariformetPj  thus : — 


o  ^ 


SUBORDER. 


Lari. 


}'i 


PAMIUES. 

Stercorariidse. 

Larids. 


SUB  FAMILIES. 

rLarinse 

■j  Sterninae 

(  Rhynchopinae 


'Fflrbringer,  Max,  Untersuchungen  Zur  Morphologie  und  Systematik  der  Vogel^ 
Amsterdam,  1888. 

*Sharpe,  R.  Bowdlcr,  A  review  of  Recent  Attempts  to  Classify  Birds.  (An 
address  delivered  before  the  2d  Intern.  Orniih.  Cong.,  on  the  18th  of  May.  ISWl.) 
Budapest,  1891.  A  most  valuable  contribution  to  scientific  ornithology,  and  of  gieat 
aid  to  all  workers. 
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and  he  places  his  Lariformes  between  his  Alciformes  and 
Charadriiformes.  (p.  72.) 

My  own  cabinet  contains  numerous  skeletons  of  Longipen- 
nine  birds,  and,  thanks  to  the  U.  S.  National  Museum,  I  have 
had  the  opportunity  of  examining  very  many  more. 

Recently  I  have  gone  thoroughly  over  this  material  and 
written  out  full  descriptions  of  the  characters  presented  on 
the  part  of  our  American  Longipennes,  and  chiefly  from 
osteological  data  it  would  seem  to  me  that  the  following  classi- 
fications can  be  sustained  as  being  probably  the  most  natural 
one. 

SUB-ORDER.  FAMILIES.  SUB-FAMILIES. 


JLARIDiC.    I 


LONGIPENNES.  -|  sTKRC0E.«.m^. 


Larioae. 
Sterninse 


L  RHYNCHOPIDiE. 

So  far  as  our  American  Laridse  are  concerned,  and  it  is  fair 
to  presume  that  the  fact  obtains  elsewhere  in  the  world,  we 
observe  that  certain  genera  among  the  Gulls  almost  insensibly 
approach  in  their  structure  and  merge  into  certain  genera  of 
Terns.  Xefma  sabinii  is  closely  related  to  such  a  species  as 
Sterna  paradisseay  while  Gdochelidon  comes  near  some  of  the 
heavier  built  Larirue. 

I  am  of  the  opinion  that  the  Skuas  and  Jaegers  {Stercora- 
riidWj  stand  between  the  Laridw  and  the  Rhynchopidse,  being 
more  nearly  related  to  the  first  named  than  they  are  to  the 
Skimmers.  Indeed  it  would  seem  that  the  family  Rhynchop- 
idse is  more  remotely  related  to  either  of  the  other  two 
families  of  the  Longipennes,  than  has  heretofore  generally 
been  supposed.  Rhynchops  I  have  shown  in  a  memoir  that  I 
have  sent  to  the  Journal  of  Anatomy  (Lond.)  for  publication, 
is,  in  some  of  its  osteological  characters  notably  in  the  skull, 
the  vetebral  chain,  and  pelvis,  not  very  unlike  the  fossil 
cretaceous  bird  IchthyomiSy  and  this  is  a  very  remarkable 
fact. 

Through  the  Laridm  of  the  present  SUB  ORDER,  the  Longi- 
pennes are  found  to  be  not  so  very  distantly  connected  with  the 
Alcse,  the  genus  Uria  among  the  Auks  standing  between 
certain  Gulls  and  the  more  ancient  types,  such  as  Plautus  and 


Digitized  by 


Google 


1893.]  Classification  of  the  Longipennes.  237 

Alca,  Huxley  has  already  shown  that  in  another  direction 
"the  Gulls  grade  insensibly  into  the  Procellariidse''  (P.  Z.  S. 
1867,  p.  445),  and  it  is  now  generally  admitted  that  through 
an  easy  gradation,  the  osteological  characters  of  a  Gull  or 
Tern,  pass  into  those  of  the  Plovers  and  their  allies  among  the 
Limicolse. 

Beyond  the  Plovers,  we  are  led  on  the  one  hand  to  the  Rails 
through  the  Otididas,  the  Cranes,  the  Rhinoclietidae,  and  the 
Piophiidsey  while  on  the  other,  through  other  branches  we 
find  the  Plovers  linked  by  Hemipodius  with  the  Qallinse. 
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EDITORIALS. 

EDITORS,  E.  D.  COPE,  AND  J.  8.  KING8LEY. 

— In  the  States  of  New  York,  New  Jersey,  Pennsylvania,  Alabama, 
and  some  others,  the  governments  have  been  alive  to  the  importance 
of  retaining  in  the  office  of  State  Geologist  a  tried  and  competent 
expert.  In  this  way  they  have  secured  the  best  results  with  the  least 
expenditure,  and  have  escaped  the  inevitable  loss  which  results  from 
changes  in  the  personnel  of  an  expert  office.  This  loss  is  serious  in 
consequence  of  the  continuous  nature  of  the  work  of  a  geological  sur- 
vey. Collections  are  in  process  of  being  formed,  and  reports  of  being 
written,  and  at  no  time  can  a  change  be  made  without  a  loss  of  work 
already  done,  and  a  loss  due  to  the  lack  of  continuity  of  work  already 
in*  hand.  Some  States  have  pursued  a  different  course,  notably  Indiana 
and  Michigan,  where  competent  men  were  replaced  by  incompetent 
men,  and  the  surveys  have  been  of  little  value  since  those  changes  were 
made.  Good  geologists  competent  for  both  scientific  and  adminbtra- 
tive  work  are  rare,  and  their  excellence  is  in  no  way  related  to  their 
political  affiliations. 

It  is  proposed,  we  regret  to  learn,  to  remove  from  his  place  the  pres- 
ent very  competent  State  Geologist  of  Illinois,  Professor  Lindahl. 
Not  only  has  this  officer  had  an  excellent  training  for  the  place,  but 
he  has  already  done  a  vast  amount  of  unpretentious  work  of  the  great- 
est value  to  the  State  of  Illinois.  He  not  only  secured  to  the  State 
great  collections  of  its  minerals  and  fossils  which  would  have  otherwise 
passed  into  private  hands,  but  he  has  reduced  them  to  order,  so  that 
they  are  available  to  the  student  and  business  men  of  the  common- 
wealth. He  is  now  engaged  in  making  sections  across  the  State  with 
the  view  of  preparing  a  full  and  final  geological  map.  The  accom- 
plishment of  this  enterprise  can  be  safely  entrusted  to  the  hands  of 
Dr.  Lindahl,  and  he  should  be  supported  by  larger  appropriations 
than  those  he  has  been  receiving.  He  has  done  much  with  the  limited 
funds  at  his  disposal. 

— M.  Gr^ard  has  proposed  to  the  French  Academy  that  it  authorize 
a  number  of  changes  in  orthography.  Among  these  are  two  which 
especially  commend  themselves  to  writers  on  scientific  subjects,  since 
they  relate  to  words  mostly  derived  from  Greek  roots.  He  proposes  to 
abolish  the  vowel  Y,  and  the  diphthong  PH,  using  I  in  place  of  the 
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former,  and  F  in  place  of  the  latter.  These  reforms  have  been  before 
the  American  public  for  many  years,  and  their  utility  is  self-evident. 
If  the  French  Academy  of  Letters  gives  them  the  weight  of  its 
authority,  we  may  hope  to  see  them  generally  adopted.  In  anticipation 
of  such  approval,  the  Revue  Scientifique  initiates  the  movement  by 
writing  "  fisiologie,"  "  fisiognomie,"  "  psichique,"  "  il  i  a,"  etc.  (Feb., 
1893,  p.  175).  The  American  Naturalist  will  follow  the  example  of 
the  Revue  Scientifique  so  far  as  it  can  do  so  at  present  consistently  with 
the  liberty  of  action  of  contributors  and  other  persons,  whose  preju- 
dices in  favor  of  the  old  orthography  it  is  necessary  to  respect. 

— It  is  to  be  hoped  that  the  present  severe  Winter  has  materially 
reduced  the  number  of  English  sparrows  in  this  country.  Some  benev- 
olent persons  have  been  feeding  them,  and  no  doubt  have  thus  reduced 
the  mortality  to  some  extent.  Such  persons  should  remember  that  their 
benevolence  is  misplaced,  since  they  are  sustaining  the  most  active 
enemy  of  the  farmer  known  among  the  feathered  tribes.  It  has  been 
thoroughly  proven  that  the  English  sparrow  is  not  an  insectivorous 
bird,  but  that  it  destroys  great  quantities  of  grain  and  fruit.  It  also 
drives  away  the  insectivorous  birds,  thus  doing  double  injury.  It  is 
not  even  ornamental,  and  the  loss  of  the  beautiful  or  melodious  native 
species  from  our  parks,  which  it  has  occasioned,  is  greatly  to  be  regret- 
ted. 

— The  American  Entomological  Society  occupies  a  room  in 
the  hall  of  the  Academy  of  Natural  Sciences  of  Philadelphia.  Anxiety 
has  been  expressed  by  some  of  the  members  of  the  former  lest  they  be 
<»)nipelled  to  vacate  their  quarters  in  the  Academy  Building.  On  the 
other  hand  some  of  the  members  of  the  Academy  have  expressed  some 
fear  lest  the  Entomological  Soeiety  vacate  voluntarily.  Under  the 
circumstances  it  would  seem  that  both  parties  have  the  same  object  in 
view.  This  being  the  case,  cooperation  and  mutual  admiration  must  be 
the  result,  and  the  satisfaction  of  both  parties  be  guaranteed. 
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RECENT  LITERATURE. 

Memoirs  of  the  National  Academy  of  Sciences,  Vol.  V. — 
The  memoirs  of  1891,  five  in  number,  are  published  in  the  usual 
quarto  form  under  the  following  titles :  Energy  and  Vision,  by  S.  P. 
Langley  ;  Contributions  to  Meteorology,  by  Elias  Loomis ;  Report  of 
Studies  of  Atmospheric  Electricity,  by  T.  C.  Mendenhall ;  The  Embry- 
ology and  Metamorphosis  of  the  Macroura,  by  W.  K.  Brooks  and  F. 
H.  Herrick ;  On  the  Application  of  Interference  Methods  to  Astro- 
nomical Measurements,  by  A.  A.  Nicholson.  The  illustrations  are 
numerous  and  good. 

Brooks  and  Bruce  on  the  Embryology  of  the  Macroura.^ 
— The  two  hundred  and  fifty  quarto  pages  of  this  memoir  are  not 
easily  summarized  in  a  page  or  so  of  The  Naturalist,  for  they 
include  a  wide  range  of  subjects.  After  an  introduction  by  Professor 
Brooks  comes  an  account  of  the  life-history  of  Stenopiis  hispidus  by 
Professor  Herrick ;  next  the  habits  and  metamorphosis  of  Oanodacty- 
hu  chiragra  by  Professor  Brooks ;  fourth  the  Metamorphosis  of  Alpheua 
sauleyi  by  Brook  [He]  and  Herrick,  while  the  bulk  of  the  volume  is 
taken  up  by  Dr.  Herrick's  paper :  Alpheus,  a  study  in  the  development 
of  the  Crustacea,  which  extends  from  page  371  to  the  end. 

The  most  interesting  facts  connected  with  the  reproduction  of  the 
almost  cosmopolitan  Stenopus  are  the  hatching  of  the  larva  as  a  pro- 
tozosea  with  enormous  mandibles  and  its  later  metamorphosis  into  a 
larva  with  an  enormously  developed  fifth  pereiopod,  the  use  of  which 
«s  a  swimming  organ  has  doubtless  played  an  important  part  in  the 
wide  distribution  of  the  species. 

Much  more  important  are  the  observations  on  Gonodactylus,  for 
every  fact  concerning  the  early  embryology  of  the  Stomatopods  is  a 
positive  addition  to  knowledge.  Gonodactylus,  like  the  others  of  its 
tribe,  deposits  its  ^gs  at  the  bottom  of  its  burrows,  where  they  are 
aerated  by  the  currents  produced  by  the  pleopoda  of  the  parents. 
From  these  eggs  the  young  hatches  in  an  advanced  condition,  five 
abdominal  segments  with  their  appendages  being  outlined  before  the 
young  escapes  from  the  chorion.  Professor  Brooks  was  enabled  by  this 
material  to  conclusively  show  that  the  larval  Stomatopod  to  which  he 

'The  Embryology  and  Metamorphosis  of  the  Macroura,  by  W.  K.  Brooks 
and  F.  H.  Herrick.  Memoirs  Nat  Acad.  Sci.,  Vol.  v,  pp.  321-676,67  pis. 
Washington,  1892. 
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had  previously  given  the  name  Gonerichthus  is  the  young  of  Gono- 
dactylus. 

The  account  of  the  various  species  of  Alpheus  is  most  detailed  and 
one  of  the  most  striking  facts  brought  out  is  that'  the  same  species  in 
different  localities  may  have  an  almost  totally  different  development. 
Thus,  in  the  Bahamas,  Alpheus  heterochceli^  hatches  from  the  egg  with 
all  its  appendages  functional  as  far  back  as  the  third  pair  of  maxilli- 
peds,  while  the  pereiopoda  1,  2,  and  5  are  bud-like  rudiments,  and  the 
joint  between  abdominal  segment  6  and  the  telson  has  not  appeared 
and  no  pleopoda  are  outlined.  At  Beaufort,  N.  C,  the  species  is  much 
more  advanced  before  leaving  the  egg^  but  the  stage  at  which  it  hatches 
is  not  directly  comparable  with  any  stage  in  the  life  history  of  the 
Bahaman  form.  At  hatching  all  the  appendages  of  the  adult  are 
present,  and  all  become  functional  after  the  first  molt.  In  the  Bahamas 
there  is  a  long  series  of  larval  stages,  while  at  Beaufort  there  is  a  great 
acceleration,  and  even  this  is  not  all ;  the  Beaufort  stages  are  so  mod- 
ified that  at  no  time  can  exact  parallels  be  drawn  between  them  and 
the  more  southern  form.  In  the  Bahamas  there  are  three,  then  four, 
then  five,  and  then  seven  schizopodal  feet  with  functional  exopodites, 
while  at  Beaufort  there  are  never  more  than  three.  Yet  these  diflfer- 
ent  types  of  metamorphosis  result  in  the  production  of  adults  which 
are  almost  exactly  alike.  It  must  be  noted  that  Packard  has  described 
still  another  type  of  development  for  what  he  regards  as  the  same  spe- 
cies at  Key  West.  For  the  details  of  the  development  of  the  different 
species  of  Alpheus  studied  we  have  but  little  room ;  those  interested 
must  seek  the  memoir  itself.  The  segmentation  in  A,  saulcyi  and  A, 
heteroehcelia  is  typical  centrolecithal,  with  the  formation  of  yolk  pyra- 
mids ;  in  A,  minvs  it  is  irregular  and  has  no  yolk  pyramids,  but  the 
statement  (pp.  427  and  457)  that  it  is  amitotic  deserves  further  inves- 
tigation. All  of  the  nuclei  resulting  from  segmentation  migrate  to 
the  surface  and  there  by  delamination  they  produce  "  wandering  cells  ** 
which  pass  into  the  yolk  and  give  rise  to  both  mesodermal  and  ento- 
dermal  structures.  The  subject  of  degeneration  of  certain  nuclei  is 
also  very  interesting.  Dr.  Herrick  has  carefully  followed  the  increase 
of  nuclei  in  the  various  parts  of  the  embryo,  and  has  plotted  curves 
illustrating  the  distribution  of  primary  yolk  nuclei,  of  wandering  cells, 

There  is  a  great  diversity  in  this  memoir  as  to  the  spelling  of  various 
scientific  terips.  Thus  we  have  usually  heterochdia  regardless  of  the  fiict 
that  Say,  who  described  the  species,  wrote  heterochcdis ;  Alpheus  minus 
appears  as  minus,  minos  and  minor;  centrolecithal  sometimes  as  centroly- 
cethal;  Lucifer  as  Leucifer. 
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and  of  all  other  cells,  from  which  the  reader  can  almost  reconstruct  the 
^gs  for  himself. 

Only  a  few  points  more  can  be  noted  in  the  later  history.  The 
mouth  invagination  occurs  on  a  line  between  the  bases  of  the  antennular 
buds ;  the  history  of  the  eye  is  followed,  the  author  agreeing  well  in 
most  points  with  Parker,  but  affording  little  support  to  Watase's  theo- 
retical views.  The  antennal  gland  (green  gland)  is  regarded  as  meso- 
dermal, but  its  opening  was  not  found  even  in  the  larval  stages  ;  the 
alimentary  canal  proper  is  almost  wholly  made  up  from  stomodeal  and- 
proctodeal  invaginations,  the  true  entoderm,  which  arises  by  the  migra- 
tion of  yolk  cells  to  the  posterior  end  of  the  yolk  being  chiefly  con- 
fined to  the  hepato-pancreatic  diverticula  and  their  ducts. 

The  greatest  fault  which  one  can  find  with  the  paper  is  that  which 
is  due  to  its  composite  nature,  the  result  being  an  apparent  lack  of 
arrangement,  so  that  it  is  difficult  to  follow  in  detail  certain  structures. 
This  possibly  was  unavoidable  where  two  authors  were  each  contribut- 
ing their  parts  and  also  where  the  composition  of  the  text' was  done  at 
different  times.  The  volume  is  filled  with  valuable  facts  and  cannot 
be  ignored  by  the  student  of  Crustacean  ontogeny.  It  is  by  far  the  most 
Taiuable  zoological  memoir  yet  published  by  the  National  Academy. 

Campbell's  Biology.' — It  is  rarely  that  such  a  veritable  hodge 
podge  as  this  comes  to  our  table.  It  is  an  example  of  absorption  with- 
out assimilation  on  the  part  of  the  author.  The  plan  of  the  work  is 
fairly  good  but  it  is  a  misfortune  for  any  student  to  have  it  as  a  guide 
in  his  studies.  It  is  worse  than  the  notorious  works  by  the  late  Dr. 
Steele,  for  their  faults  were  largely  negative ;  they  taught  absolutely 
nothing  good  or  bad,  but  this  is  '*  filled  with  lots  of  things  that  are  not 
so."  The  work  intends  to  be  a  companion  to  the  laboratory  work,  and 
gives  much  space  to  protoplasm,  the  cell  and  the  like,  and  then  takes 
ap  without  any  apparent  order  the  structures  and  classification  of 
animals  lEUid  plants.  A  few  passages  out  of  over  a  hundred  which  we 
have  marked  will  illustrate  the  chief  shortcomings  of  the  work. 

P.  137.  The  lungs  "  develop  as  an  outgrowth  of  the  alimentary  canal. 
This  outgrowth  becomes  completely  separated  off  from  the  oesophagus, 
and  at  its  lower  end  divides  into  two  or  more  tubes,  which  communi- 
cate with  the  pharynx  by  a  single  tube,  the  trachea." — Pp.  145-6.  The 
statement  is  made  without  a  single  qualification  that  the  ureter  of  ver- 

Text  book  of  Elementary  Biology,  by  H.  J.  Campbell,  M.  D.,  Lond. 
London,  Swan  Sonnenschein,  New  York,  Macmillan  &  Co.,  1893.  12  0.,  pp. 
xii  -f  284. 
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tebrates  is  developed  from  the  ectoderm  and  in  the  development  of  the 
nephridia  "  as  a  rule  the  ciliated  funnel  whidi  was  present  during 
development,  becomes  completely  closed."  P.  85.  Between  the  ecto- 
derm and  the  entoderm  of  the  sponges  *'  is  a  gelatinous  layer,  the  mes- 
ogloBa,  amongst  the  cells  of  which  crystals  of  lime  salts  occur,"  which 
we  suppose  to  be  the  spicules,  silicious  as  well  as  calcareous,  of  these 
organisms.  *  P.  88.  The  animal  kingdom  is  divided  into  Protozoa,  and 
Invertebrate  and  Vertebrate  Mesozoa.  The  Invertebrates  are  defined 
as  follows :  "  They  possess  no  backbone,  the  nerve  cord  or  nerve  cords 
are  never  dorsal,  .  .  .  and  the  heart  is  always  placed  in  the  dorsal 
region."  The  Invertebrata  are  subdivided  into  Coelenterata  and  Coe- 
lomata,  but  never  a  word  that  the  Plathelminthes  are  not  Coelomata 
and  that  the  vertebrates  are.  But  enough.  The  work  is  well  illustra- 
ted, mostly  by  cuts  from  Claus,  Sachs,  Prantl  and  other  recent  text- 
books. 

Correlation  Papers  of  the  U.  S.  Geological  Survey 
Neocene.* — This  memoir  is  the  fifth  of  a  series,  having  been  pre- 
ceded by  essays  on  the  Carboniferous  and  Devonian  by  Mr.  Williams, 
on  the  Cambrian  by  Mr.  Walcott,  on  the  Cretaceous  by  Mr.  White, 
and  on  the  Eocene  by  Mr.  Clark.  To  an  excellent  summary  of  pub- 
lished material  on  the  subject  discussed  the  authors  have  added 
important  original  matter  based  on  personal  investigations  by  Mr.  Dall 
in  the  field  and  laboratory.  The  following  is  an  outline  of  the  memoir 
as  given  in  the  introduction : 

"  This  paper,  after  discussing  general  principles  connected  with  the 
study  and  description  of  the  Tertiary  or  Cenozoic  rocks  and  fossils 
contained  in  them,  take^  up  the  Neocene  deposits  of  the  United  States 
in  particular. 

**  A  chapter  is  devoted  to  a  summary  of  what  is  known  in  regard  to 
the  Neocene  of  the  eastern  coast  of  the  United  States,  each  State  in 
geographical  order  being  separately  considered,  beginning  at  the  north. 
The  State  of  Florida,  in  regard  to  which  much  unpublished  informa- 
tion was  available,  being  entirely  composed  of  Cenozoic  recks,  and 
therefore  as  a  type  of  such  structure  peculiarly  interesting,  is  treated 
of  in  greater  detail  and  at  more  length  than  in  other  cases.  The  part 
of  this  essay  relating  to  the  State  of  Florida  is  really  a  preliminary 
geological  report  on  that  State,  of  which  the  structure  has  hitherto 
been  very  little  known.    The  important  fact  that  until  the  Pliocene 

*Bulletin  of  the  United  States  Greological  {survey  No.  84.  Correlation 
Papers— Neocene,  By  W.  H.  Ball  and  G.  D.  Harris.    Waehington,  1892. 
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period,  Florida,  so  far  as  it  was  elevated  above  the  sea,  was  an  island 
separated  from  the  mainland  by  a  wide  strait,  is  here  first  demonstra- 
ted. It  is  also  shown  that  the  strata  are  probably  gently  folded 
lengthwise  of  the  peninsula,  and  that  in  the  trough  now  occupied  by 
the  "lake  r^ion  "  of  Florida  in  Pliocene  time  a  large  lake  probably 
existed,  to  which  the  name  of  De  Soto  has  b«^n  applied.  The  age  of  the 
remains  of  fossil  vertebrate  animals,  which  in  south  Florida  are  asso- 
ciated with  the  so-called  "  pebble  phosphates,"  is  here  definitely  deter- 
mined." 

After  discussing  by  States  the  character  and  distribution  of  the 
Atlantic  Neocene,  a  chapter  is  devoted  to  the  consideration  of  the 
general  geological  movements  and  fluctuations  of  land,  sea,  currents, 
and  water  temperatures  which  appear  to  have  been  concerned  in  pro- 
ducing the  characteristics  described. 

"  In  like  manner  the  Neocene  geology  of  the  Paci6c  coast  has  been 
treated,  and  in  addition  to  that  of  California,  Oregon,  and  Washing- 
ton, a  synopsis  of  data  relating  to  British  Columbia  has  been  included, 
together  with  a  summary  of  what  is  known  in  relation  to  Alaska 
during  this  epoch.  The  latter  discussion  contains  a  large  amount  of 
material  extracted  from  unpublished  notes  covering  some  fifteen  years' 
study  and  exploration  by  W.  H.  Dall  in  the  Alaskan  region,  and 
therefore  adds  materially  to  the  sum  of  our  knowledge  in  regard  to 
that  part  of  the  United  States. 

"The  Great  Interior  region  of  the  west  is  then  taken  up,  and  a  sum- 
mary of  our  knowledge  in  regard  to  its  Neocene  geology  is  brought 
together  for  the  first  time.  While  this  is  necessarily  far  from  perfect, 
the  very  fact  that  such  gape  exist  will  stimulate  the  collection  of  infor- 
mation to  supply  the  missing  links. 

"The  essay  closes  with  a  list  of  names  proposed  for  geological  beds, 
groups,  and  formations  in  the  American  Cenozoic  strata,  and  a  descrip- 
tion of  the  data  upon  which  the  coloration  of  the  general  map  is 
baaed." 

The  work  while  an  eminently  important  and  useful  one,  is  very 
unsymmetrical,  as  the  authors  themselves  recognize.  They  are  very  full 
in  describing  the  formations  that  they  have  seen,  those  of  Florida,  for 
instance,  and  deficient  in  those  which  they  have  not  seen,  as  the  lacus- 
trine formations  of  the  interior.  The  latter  yet  remain  to  receive  ade- 
quate treatment  from  the  U.  S.  Survey,  since  to  do  this  requires  the 
aid  of  a  competent  paleontologist  of  the  vertebrata. 

The  geological  map  of  Florida  contained  in  this  volume  expresses 
clearly  the  latest  discoveries  in  that  state.    The  coloration  will  surprise 
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geologists  who  supposed  that  Major  Powell  had  abandoned  his  extraor- 
dinary position  on  the  question  of  coloration  of  geological  maps.  We 
seem  to  see  in  Florida  a  good  representation  of  the  Archean,  Paleozoic 
and  Mesozoic  beds,  as  well  as  the  Cenozoic.  For  this  Mr.  Dall  is  in 
no  way  responsible.  It  is  a  pity  that  expense  should  be  incurred  in 
printing  such  maps,  since  they  will  have  to  be  republished  with  the 
customary  colors. 

Gary  on  the  Evolution  of  Foot  Structure/ — We  have  in  this 
paper  a  study  of  the  fore  foot  of  Palieosyops,  from  a  specimen  in 
the  museum  of  Princeton  College,  conducted  with  a  view  of  ascertaining 
the  mechanical  relations  of  the  parts  when  in  action.  The  ultimate 
object  is  to  determine  whether  the  structures  presented  (facets,  etc),  can 
have  been  produced  by  direct  mechanical  impacts,  strains,  etc.,  as  is 
alleged  by  the  Neolamarckian  school  of  evolutionists.  The  study  is 
conducted  with  care,  so  far  as  it  goes,  but  it  is  not  always  easy  to  under- 
stand the  drift  of  the  author's  argument.  He  reaches  but  one  definite 
conclusion,  viz. ;  that  the  trapezoid  is  too  small  to  express  properly  a 
result  of  direct  mechanical  causes.  This  fact,  the  author  says  is 
incompatible  with  the  Lamarckiau  principle.  He  informs  us  that  in 
reaching  this  result  he  has  applied  geometrical  methods.  *'  First,  the 
volume  of  the  bones  was  got  at.  Next  the  area  of  the  bearing  surfaces 
and  their  inclination  to  the  digits  were  measured.  Then  giving  to  the 
thrust  of  each  metacarpal  a  value  proportional  to  its  volume,  the  distri- 
bution of  that  thrust  can  by  resolution  and  composition  of  forces,  be 
traced  through  the  foot,  and  the  pressure  on  each  surface  and  bone 
approximately  obtained."  Further  than  this  the  author  does  not 
explain  how  he  reached  the  result  that  the  trapezoid  is  too  small.  It 
is  quite  essential  that  this  demonstration  should  be  given  if  we  are 
expected  to  accept  his  conclusion.  An  essential  part  of  the  problem 
is,  however,  unnoticed  by  Mr.  Gary ;  and  that  is  the  condition  of  the 
trapezoid  in  the  reptilian  ancestors  of  the  Mammalia.  The  phylogeny 
of  an  element  must  be  known,  since  it  furnishes  the  '*  physical  basis" 
of  the  problem. 

Mr.  Gary  then  proceeds  to  criticize  the  explanations  offered  by 
Professor  Osborn  and  myself,  in  accounting  for  the  origin  of  certain 
structures.  He  finds  our  explanations  to  be  self-contradictory,  and 
that  we  also  contradict  each  other.  Osborn  has  supposed  that  the 
A^onules  of  the  molars  are  produced  by  friction  of  the  molars  of  opposite 

*A  study  in  Foot  Structure ;  by  Austin  Gary.  American  Journal  of  Morphology 
Dec.  1892,  p.  305. 
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series  on  each  other.  I  have  expressed  the  opinion  that  the  shear  of 
the  sectorial  teeth  of  Camivora  was  produced  by  lateral  friction 
daring  vertical  movement  of  the  lower  tooth  on  the  upper.  I  have 
also  asserted  that  the  forms  of  facets  of  limb  articulations  are  due  to 
pressure.  Mr.  Gary  sees  here  the  attempt  to  explain  the  origin  of 
totally  different  structures  through  identical  mechanical  processes,  and 
believes  that  the  attempt  is  a  failure.  Were  the  conditions  of  the 
problems  alike,  as  Mr.  Gary  thinks  them  to  be,  he  would  have  good 
reason  for  this  opinion.  But  the  conditions  in  the  three  cai3es  are 
entirely  difierent,  and  our  author's  conclusion  is  due  to  neglect  of 
the  elementary  facts  of  the  proposition. 

.The  development  of  conules  at  the  points  indicated  by  Professor 
Osborny  has  been  supposed  by  him  to  be  due  to  friction  between  exist- 
ing ridges  of  enamel  which  cross  each  other  when  in  action,  at  the 
points  in  question.  In  the  case  of  the  development  of  the  sectorial 
shear,  the  faces  between  which  the  shearing  motion  takes  place  are 
smooth,  and  without  ridges  or  crests.  Hence  the  entire  surface 
receives  a  homogeneous  friction.  In  the  third  case,  that  of  the  foot 
articulations,  there  is  no  friction,  but  there  is  pressure  which  when 
abruptly  applied  in  movement  becomes  impact.  There  is  really  no 
parity  between  the  three  cases. 

The  author  of  this  paper  also  thinks  that  the  explanation  of  the 
elongation  of  bones  through  use  of  different  kinds  is  not  a  permissible 
hypothesis.  He  cites  my  attempt  to  account  for  the  elongation  of  the 
leg  bones  of  higher  mammals  through  impact-stimulus ;  and  of  other 
limb  bones  of  other  mammals  through  stretching.  But  he  does  not 
prove  that  similar  results  may  not  flow  from  mechanical  stresses 
applied  in  different  ways.  I  suppose  that  any  mechanical  stress  which 
determines  nutritive  processes  to  a  part,  will  increase  its  size, 
caeteris  paribus  ;  and  the  stretch  as  well  as  the  impact  has  this  effect. 
Use  is  a  term  which  is  too  indefinite  for  purposes  of  exact  demon- 
stration, and  I  have  endeavored  to  reduce  it  to  precision  so  far  as 
regards  the  skeleton,  by  defining  it  as  "friction,  pressure  and  strain. " 
Precisely  how  these  processes  affect  nutrition  is  not  yet  clear.  We  refer 
the  production  of  various  animal  fluids  to  "  secretion  *\  knowing  that 
the  products  of  secretion  are  most  various,  as  bile,  gastric  juice,  saliva, 
«tc.  The  exact  cause  of  the  diversity  remains  unknown.  So  with  the 
effect  of  stimuli  on  bone  nutrition,  we  see  the  cause  and  the  effect,  but 
the  ultimate  process,  as  in  all  nutrition,  has  as  yet  eluded  our  view. 

In  concluding,  Mr.  Gary  admits  one  of  the  two  contentions  of  the 
^"^eolamarckians  in  his  two  closing  propositions.     He  says  "  Plasticity 


Digitized  by 


Google 


250  The  American  Naturalist  [March^ 

of  bone,  using  the  word  plasticity  not  in  a  physical  sense  merely,  but  to 
include  absorption  under  pressure,  will  probably  account  for  much 
structure  in  the  foot  and  elsewhere,  especially  the  connection  with  the 
joints,  and  in  the  fields  of  variation  and  correlation.  "  In  the  second 
proposition  he  says  that  facts  have  been  adduced  by  him  which  are 
inconsistent  with  the  theory  that  the  size  of  bones  has  been  increased 
by  the  stimulus  they  receive,  and  with  the  theory  that  regions  of 
growth  are  determined  by  regions  of  pressure  and  strain.  "  The  testi- 
mony of  the  literature  as  to  the  latter  point  he  says  is  conflicting. "  I 
have  shown  that  the  supposed  conflict  is  due  to  a  misunderstanding  on 
the  part  of  the  author  of  this  paper.  The  proposition  that  pressure 
does  not  aflect  growth  is  in  contradiction  to  the  admission  made  by  the 
author  in  his  first  proposition,  where  he  admits  that  pressure  determines 
structure;  for  in  such  change  of  structure  there  is  always* growths 
Finally  Mr.  Gary  remarks  "  That  race  changes  follow  those  produced 
in  the  individual  life,  or  that  they  are  directly  caused  by  their  mechan- 
ical surroundings,  I  do  not  think  it  has  been  satisfactorily  shown.  " 
The  fact  that  the  characters  of  bone  structure  admitted  by  Mr.  Gary  to- 
have  had  a  mechanical  origin  appear  in  the  young  before  birth,  is 
evidence  that  race  characters  are  produced,  and  that  they  are  produced 
by  mechanical  surroundings. 

Such  criticisms  as  are  contemplated  by  the  author  of  the  paper 
reviewed  above,  are  important  and  are  what  the  subject  needs.  It  is 
along  the  line  followed  by  him  that  the  ultimate  demonstration  of  the 
problems  involved  will  be  made.  We  trust  that  we  shall  hear  from 
him  again  in  this  field,  and  that  in  his  labors  he  will  be  well  supplied 
with  the  phylogenetic  details  as  a  foundation. 

E.  D.  COPE. 

Earle  on  the  Species  of  Coryphodontidae.* — In  preparing 
this  paper  Mr.  Earle  had  the  advantage  of  the  use  of  the  material  in 
the  collections  of  the  New  York  American  Museum  of  Natural  His- 
tory, and  the  private  collection  of  Professor  E.  D.  Gope.  He  presents 
us  with  a  brief  r^sum^  of  the  results  of  his  comparisons,  and  adds  con- 
siderably to  our  knowledge  of  the  characters  of  the  skeleton  and 
dentition  of  some  of  the  species.  He  gives  a  list  of  the  described 
species,  which  number  twenty-one,  and  which  were  referred  by  Gope 
to  five  genera.    He  concludes  that  these  should  be  reduced  to  ten 

•Revision  of  the  species  of  Coryphodon,  Art.  xii,  Bull. Am.  Mus.  Nat. 
History  New  York,  iv,  pp.  149-*U3 ;  Oct.  18, 1892. 
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species  and  three  genera,  viz.,  Coryphodon  Owen,  Ectacpdon  Cope,  and 
Manteodon  Cope. 

Mr.  Earle'8  conclusion  that  the  supposed  genus  Bathmodon  is  not 
distinct  from  Coryphodon  may  be  well  founded,  as  the  material  at  his 
disposal  is  better  than  mine.  The  difference  in  the  forms  of  the  astragali 
of  the  two  types  is,  however,  greater  than  is  usual  in  a  single  genus,  and 
is  seen  in  material  from  all  localities.  The  character  on  which  the 
genus  Metalophodon  re^ta  is  a  strong  one,  provided  it  be  constant. 
Mr.  Earle  says  it  is  not  constant,  and  if  his  material  demonstrates  this 
to  be  the  case  the  genus  must  be  abandoned.  I  do  not,  however,  think 
that  he  demonstrates  his  case  in  the  paper  under  review. 

Let  us  now  see  the  evidence  on  which  he  reduces  my  reputed  twenty- 
one  species  to  ten.'  In  the  first  place  he  fails  to  state  that  I  had 
already  reduced  two  of  the  names  to  the  rank  of  synonyms,  leaving 
nineteen  species  to  my  credit ;  that  is  to  say,  nine  specific  names  remain 
which  are  alleged  to  be  superfluous.  One  of  these  is,  however,  admitted 
to  be  good  by  Mr.  £arle.  He  refers  C.  simm  and  C.  latidens  to 
C  ekphaniopusy  but  says  also  that  the  former  two  are  ''  quite  radically 
distinct."  Both  cannot,  therefore,  be  synonyms  of  the  same  species 
unless  ^  things  not  equal  to  one  another  are  equal  to  the  same  thing.'' 
I  described  the  lower  molars  which  probably  belong  to  the  C  elephan- 
iapvs,  and  they  are  totally  different  from  those  of  the  C,  latidens.  The 
superior  last  molar  of  C  »imu8  is  different  from  that  of  the  C  elephan- 
topvs.  The  three  species  are  in  my  opinion  well  distinguished.  This 
reduces  the  supposed  superfluous  names  to  seven. 

Mr.  Earle  does  not  admit  the  Metalophodon  armatus  for  reasons 
which  are  insufficient.  As  I  took  the  greater  part  of  the  dental  series 
firom  one  decayed  skull,  and  an  almost  equally  large  series  from  a  sec- 
ond skull,  and  as  the  two  series  confirm  each  other,  I  believe  the  spe- 
cies to  be  one  of  the  most  distinct  of  the  family.  This  reduces  the 
supposed  excess  to  six.  As  to  the  C.  cuspidatMs,  the  last  inferior  molar 
teeth  of  three  individuals  are  now  known,  and  they  confirm  each  other 
not  only  by  their  characters  but  by  their  inferior  size.  Mr.  Earle 
admits  this  species  with  doubt.  The  C.  marginatus  is  rejected  by  him 
as  probably  founded  on  a  milk  tooth  of  C.  anax.  But  it  is  not  a  milk 
tooth,'  but  an  unworn  permanent  tooth  of  a  species  of  hardly  half  the 
bulk  of  the  C  anax.  Coryphodon  did  not  possess  milk  teeth  of  this 
form.  The  surplus  is  now  ^we  names.  There  are  three  forms  of 
approximately  similar  and  smaller  size,  viz.,  C.  latipes,  C.  moledm  and 

•I  have  represented  the  milk  dentition  of  Coryphodon  on  Plate  liv,  fig.  3» 
of  the  U.  S.  G.  G.  Survey,  Report  Capt.  Wheeler,  iv,  1875. 
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C.  simas,  which  Mr.  Earle  refers  to  the  (7.  elephantopus,  but  of  which 
the  second  and  third  do  not  exhibit  the  form  of  the  last  superior  molar 
which  he  regards  with  me  as  characteristic  of  the  latter  species.  It  is 
not  unlikely  that  C.  simus  and  (7.  molestus  are  one  and  the  same,  but 
the  evidence  is  not  yet  in  favor  of  their  being  identical  with  the  C- 
marginatus.  It  is  probable  that  these  specimens  represent  at  least  one 
distinct  species  of  rather  small  size. 

In  conclusion  [  think  that  Mr.  Earle  has  been  hasty  in  his  whole- 
sale reductions,  and  that  instead  of  ten  species  in  the  American 
Wasatch  beds  there  are  at  least  fifteen  recognizably  described.  It  is 
evident  that  more  material  and  more  research  are  necessary  before  a 
larger  number  than  this  can  be  demonstrated  and  before  those  which 
are  admitted  can  be  fully  defined.  A  considerable  part  of  Mr.  Earle's 
conclusions  may  be  due  to  the  fact  that,  as  he  says,  he  has  "labored 
under  the  disadvantage  of  not  being  able  to  study  any  of  the  types  of 
Coryphodon  from  New  Mexico  which  have  been  described  by  Professor 
Cope." 

The  Coryphodontidse  were  the  predominant  type  of  the  Wasatch 
(Suessonian)  Eocene,  and  they  were  probably  numerous  in  species  and 
varied  in  character.  If  the  bones  and  teeth  of  the  existing  African 
antelopes  were  mixed  up  and  discovered  piecemeal,  they  would  puzzle 
naturalists,  who  would  at  first  be  incredulous  as  to  their  representing 
over  forty  species. — E.  D.  Cope. 
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©eneral  Note». 


GEOGRAPHY  AND  TRAVELS.^ 

Africa. — Garenoanze. — Garenganze,  the  land  ruled  by  Mshidi, 
between  Lakes  Mwero  and  TaDganyika,  has  recently  been  visited  both 
from  the  east  and  from  the  west.  Mr.  Alfred  Sharpe,  proceeding  from 
Lake  Tanganyika,  discovered  west  of  that  lake  and  east  of  Mwero 
another  Mwero  into  which  run  the  rivers  Mkabe,  Mwambezi,  the 
Choma  from  the  north,  and  the  Chisela  from  the  north-east.  This  lake 
is  now  partially  desiccated,  and  consists  of  an  extensive  salt-marsh  with 
several  pools  of  water,  including  a  large  central  one  about  fifteen  miles 
long  by  ten  wide.  The  former  outlet  of  this  lake  was  by  the  Movu 
river-bed  to  the  Kalongwizi  River,  a  feeder  of  Lake  Mwero.  Kazembe, 
the  powerful  chief  who  resides  on  the  Luapula,  above  Lake  Mwero, 
though  very  polite  to  the  traveller,  would  not  permit  him  to  cross 
because  of  his  enmity  to  Mshidi,  so  that,  finding  all  attempts  useless, 
Mr.  Sharpe  was  compelled  to  retrace  his  steps  to  Abdallah's  near  the 
salt-marsh,  and  from  thence  to  make  his  way  westward  round  the  north 
of  Lake  Mwero.  Abdallah  is  an  agent  of  the  famous  Tippo  Tib,  and 
bears  sway  eastward  as  far  as  Kabunda,  near  Tanganyika.  The  high- 
est point  between  Chipenbiri,  on  the  level  of  the  swamp,  (  3050  feet) 
and  Lake  Mwero,  is  at  an  elevation  of  3850  feet  The  eastern  water- 
shed of  the  northern  part  of  Mwero  is  not  more  than  six  to  eight  miles 
from  the  shore,  and  that  lake  is  2900  feet  above  the  sea.  The  streams 
Luao  and  Luchinda  flow  into  the  lake  from  the  north,  and  Mpweto's 
town,  east  of  the  Luabula,  is  subject  to  Abdallah.  The  Luapula,  at 
its  point  of  exit  from  the  lake,  is  of  less  volume  than  above.  Beyond 
the  lake  rises  one  of  those  plateaux  so  frequent  in  Africa,  and  the 
country  beyond  this,  after  passing  Chuako  (subject  to  Mpweto), 
belongs  to  Mshidi.  The  Luvule  River  falls  into  the  Luapula  not  far 
from  its  exit,  and  the  next  river  reached  after  crossing  the  watershed 
is  the  Luvula,  an  affluent  of  the  Lufira,  into  which  it  falls  a  few  miles 
above  the  junction  of  the  Lufira  with  the  Likulwe,  from  its  left  bank. 
The  Lofira  itself  like  the  Lapula,  is  a  tributary  of  the  Congo.  The 
soil  of  Grarenganze  is  rich,  butthe  country  shadeless.  Mshidi  is  now  an 
old  man ;  originally  he  was  a  trader  from  the  Wa-Nyamyezi,  but 
became  chief    He  has  many  wives.    On  his  return  by  the  same  route 

'This  department  is  edited  bj  W.  W.  LockiDgtoo,  Rugby,  England. 
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that  he  had  entered,  Mr.  Sharpe  explored  the  salt-swamp,  and  found  it 
rich  in  large  game.  Lake  Bangweolo  is  placed  at  4260  feet  above  sea- 
level  ;  thus,  as  the  sources  of  the  Chambezi  are  only  4400  feet,  the  fall 
of  that  river  must  be  very  slight.  Our  traveller  states  that  the  prac- 
tice of  maiming  the  person  is  rife  among  the  natives  southwest  of  Tan- 
ganyika, among  whom  the  Wa-Wemba  are  perhaps  the  worst  in  this 
respect. 

The  visitor  to  Msbidi  from  the  west,  was  Lieutenant  Paul  Le  Marinel, 
the  service  of  the  Congo  State.  The  route  necessitated  the  crossing  of 
the  Sankuru,  Lomami,  and  Lualaba  basins.  The  first  is  situated 
further  to  the  east  than  has  before  been  supposed,  and  the  travellers 
discovered  the  Luenibe,  an  affluent  of  the  Lubilash,  itself  a  tributary 
of  the  Sankuru.  The  source  of  the  Lomami  was  found  in  8^  45'  S.  and 
24°  65'  E.  long ;  the  river  occupies  a  long  narrow  basin,  running 
almost  due  north  and  south  for  750  miles.  During  the  whole  of  this 
course  it  does  not  stray  more  than  a  degree  from  a  straight  course,  and 
it  receives  only  two  important  tributaries,  the  Lurimbi  and  the 
Lukassi.  South  of  the  plateau  in  which  the  Lomami  rises,  is  a  district 
named  Samba,  with  a  most  European  aspect.  Marinel  gives  Bunkeia 
as  the  name  of  Mshidi's  capital.  East  of  the  Lualaba  the  country  is 
mountainous. 

African  Notes. — One  of  the  chief  discoveries  of  Dr.  Stuhlmann, 
who  last  year  accompanied  Emin  Pasha  into  his  old  Equatorial  prov- 
ince, was  the  river  Kifu,  which  is  stated  to  have  a  course  of  250  miles 
before  it  falls  into  Lake  Albert-Edward,  and  is  thus  the  most  southerly 
source  of  the  Nile  yet  known.  Dr.  Stuhlmann  started  from  Kafiire,  on 
the  Muta,  a  tributary  of  the  Kangere,  on  the  west  shore  of  Victoria 
Nyanza,  descended  to  the  Kagere,  then  crossed  the  Mpororo  Moun- 
tains to  the  Ruchuru  and  to  Lake  Albert-Edward  (  Mwutanzige  )  at 
Vichumbi  (  0°  44'  S.,  2850  feet ).  The  country  to  the  south  was  a  vast 
savannah  with  mountains  in  the  distance,  among  which  Kisigali,  13,000 
feet,  seems  to  be  the  highest.  Beyond  this  is  the  active  volcano  of 
Virungo  Viagongo.  Along  the  west  shore  of  the  lake  the  mountains 
approach  almost  to  the  edge.  From  Karevia  he  attempted  to  ascend 
the  snowy  mountain  (probably  a  peak  of  Ruwenzori),  and  reached 
12,500  feet.  He  found  bamboo  and  grasses  from  3850  to  5350  feet ; 
colocasia  beans,  grass,  and  the  upper  settlements  up  to  6700 ;  then 
deciduous  forests  with  Erica  and  bamboo  to  8530  feet,  followed  by  a 
belt  of  Erica  and  Vaccinium  to  11,800,  above  which,  to  the  snow  line 
at  13,000  feet,  the  vegetation  was  reduced  to  mosses,  lichens  and 
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Senecio.  The  plateaa  west  of  Lake  Albert  is  known  as  Lendu.  He 
reports  a  considerable  shrinkage  of  the  waters  of  the  Albert  Nyanza 
since  it  was  first  discovered,  so  that  islands  have  become  peninsulas. 

M.  Cram  pel  and  his  party  was  set  upon  by  Snoussiand  his  fanatical 
Arabs,  who  killed  all  the  whites,  asserting  that  they  had  no  business  in 
the  country,  but  did  not  hurt  the  Senegalis  who  composed  his  escort. 
M.  Nebout,  who  was  coming  up,  carried  back  the  sad  news,  and  the 
fate  of  Crampel  was  avenged  by  M.  Dybovski,  who  entered  the  country 
with  a  considerable  force. 

On  the  Mobangi,  Captain  Van  Gele  has  *^  forged  the  last  link '' 
between  that  river  and  the  Welle,  which  is  thus  definitely  included 
in  the  Congo  basin. 

The  Kong  Mountains  of  the  maps  have  been  found  to  have  no  actual 
existence,  proving  to  be  but  an  elevated  watershed. 

The  Italians  are  endeavoring  to  explore  Somaliland,  but  some  of 
their  recent  expeditions  have  not  been  successful.  Captain  B.  de  Vesme, 
however,  passed  from  Berbera  by  Harrar,  over  the  waterless  plains 
of  Miimil  to  the  rivers  Kishen  and  Amaden,  and  then  to  the  upper 
course  of  the  Webbe. 

America. — The  Ecuadorian  Andes. — Dr.  Wolf,  who  has  devo- 
ted much  lime  to  the  study  of  the  Andes  of  Ecuador,  describes  them 
as  consisting  of  two  ranges,  connected  at  intervals  by  cross  chains,  and 
thus  enclosing  basins.  The  eastern  cordillera  is  as  a  whole  more  prom- 
inent, geologically  older,  and  of  greater  average  height  than  the  west- 
em,  the  rocks  of  which  are  much  more  heterogeneous,  while  its  elevation 
exhibit  greater  diversity  and  irregularity.  A  porphyritic  cross  ridge 
at  the  mountain  knot  of  Acayana  and  Guagrauina  has  much  gold- 
bearing  quartz,  and  is  the  richest  mining  district  of  the  country.  From 
this  the  eastern  cordillera  continues  onward,  broad  and  lofty,  into  the- 
province  of  Cuenca,  with  a  wide  bend,  and  a  second  cross  ridge  of  por- 
phyry forms  the  knots  of  Portete  and  Tinajillas.  The  lofty  basin  of 
Cuenca  is  one  of  the  most  beautiful  in  the  Andes»  and  the  chief  town 
is  situated  at  an  altitude  of  8460  feet.  North  of  there  is  the  irregular 
mountain  mass  of  Azuay,  which  sends  spurs  in  every  direction,  two  of 
which  reach  the  western  cordillera.  Beyond  this  the  eastern  cordillera 
becomes  of  greater  extent,  and  rises  into  the  gigantic  volcanoes  of 
Sangay  (17,880  feet),  the  most  active  volcano  in  the  world,  Altar,  or 
Collares  (17,710  feet),  and  Tunguragua,  (16,696  feet).  Opposite  to 
these,  on  the  western  cordillera,  rises  the  still  loftier  Chimborazo 
(20,660  feet).     Here  commences  a  third  cordillera,  parallel  with  and 
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geologically  resembling  the  western  range.  The  waters  of  the  Laca- 
tunga  basin  flow  south  and  burst  through  the  eastern  range.  The 
drainage  of  the  basins  of  Quito  and  Ibarra  goes  to  the  Pacific.  The 
western  Cordillera,  by  the  Quito  basin,  is  quite  low,  not  more  than 
10,000  feet,  but  is  raised  by  superimposed  volcanic  rock  into  the  lofty 
volcanoes  of  Corazon,  (1 5,804),  Atacoza,  (1 4,390)  and  Pichincha.  The 
eastern  cordillera  is  here  more  complicated,  and  bears  the  giant  volca- 
noes of  Cotopaxi  (19,480),  Sincholagua  (16,360),  Antisana  (18,885) 
and  Cayambe  (19,450).  Northward  the  eastern  range  is  continued 
into  Columbia,  increasing  in  height  and  breadth,  but  without  any  vol- 
cano north  of  Cayambe.  In  the  province  of  Quito  the  western  range 
rises  into  the  volcanoes  of  Cotocachi  (16,295)  and  Yanaurai  (14^000.) 

Both  Dr.  Wolf  and  Mr.  Whymper  describe  travelling  in  the  Ecua- 
dorian Andes  as  depressing  in  the  extreme.  The  lower  regions,  up  to 
ten  thousand  feet,  are  thickly  covered  with  a  forest,  within  which  it 
rains  forever,  the  home  of  fever  and  dysentery.  The  higher  regions 
are  relatively  healthy,  but  past  expression  dreary,  all  the  more  or  lees 
rounded  heights  being  covered  with  coarse  brown  olive  paramo  gras6» 
and  presenting  quite  a  contrast  to  the  picturesque  ruggednees  of  the 
Alps.  These  bleak  paramos,  as  the  tracts  10,000  feet  or  more  above 
the  sea  are  called,  are  ])oorly  populated  and  badly  tilled,  while  the  huts 
are  windowless  and  the  people  in  rags.  Here  and  there  are  fertile  val- 
leys with  forest  in  sheltered  spots.  The  temperature  has  little 
variety,  ranging  from  39®  to  46®. 

Mr.  Whymper  describes  the  climate  of  the  paramos  as  a  perpetually 
wet  afternoon,  and  speaks  of  Chimborazo  as  a  long  extinct  volcano, 
and  states  that  the  existing  centres  of  volcanic  activity  are  Cotopaxi 
and  8angai.  The  whole  of  the  Andes  of  Ecuador  are,  according  to 
Dr.  Wolf  and  Mr.  Whymper,  situated  more  to  the  east  than  they  are 
shown  on  Humboldt's  and  other  maps. 

The  Ucayali. — The  Ucayali,  generally  considered  the  leading 
affluent  of  the  Am^fEon,  has  been  found  to  be  navigable  for  1040  miles. 
The  junction  of  the  Perene  with  the  Ene  forms  the  Tambo,  and  that 
of  the  Tambo  with  the  Urubamba  forms  the  Ucayali.  The  Perene^ 
which  curves  westward  toward  the  Andes,  can  be  navigated  ten  miles 
above  its  junction  with  the  Ene,  while  the  Huallaga,  a  large  tributary 
to  the  north,  can  be  entered  by  large  steamers  to  100  miles  from  its 
mouth.  Iquitos,  on  the  Amazon,  on  the  frontiers  of  Peru  and  Brazil, 
is  350  feet  above  sea  level,  the  mouth  of  the  Ucayali  370,  that  of  the 
Tambo  800,  and  that  of  the  Ene  1000  feet    The  native  population  of 
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the  Ucayali  Valley,  acoording  to  Col.  Church,  is  not  more  than  forty 
thousand^  and  this  is  as  many  as  can  be  supported  with  their  modes  of 
life.  Life  is  not  plentiful ;  fish  are  scarce  in  the  waters,  and  in  correl- 
ation with  this,  birds  are  not  abundant.  The  natives  cannot  procure 
iron.  The  eastern  slopes  of  the  Peruvian  Andes  are  clothed  with  thick 
forests,  among  which  cinchona  trees  abound. 

Asia. — The  Pamirs. — During  the  last  few  years  much  has  been 
written  about  the  Pamir,  a  r^on  the  very  name  of  which  was  unknown 
until  recently.  Many  travellers  have  found  their  way  across  this  now 
celebrated  plateau,  or  rather  congeries  of  plateaux,  which  may  be  con- 
sidered to  form  the  western  and  narrower  end  of  the  great  Tibetan 
table-land,  the  knot,  in  fact,  from  which  the  bounding  ranges  of  that 
plateau  take  their  origin.  Among  its  late  visitors  have  been  the 
Frenchmen  Bonvalot,  ( in  company  with  the  Prince  of  Orleans  ),  and 
Bauvergne,  the  Russian  Grombchevsky,  the  Englishmen  Younghusband 
and  St.  George  Littledale,  accompanied  by  his  wife.  The  main  object 
of  the  latter  seems  to  have  been  the  destruction  of  Om9  poll,  yet  they 
could  scarcely  avoid  adding  to  our  knowledge  of  this  not  readily  acces- 
sible tract. 

The  Pamir,  or  rather  Pamirs,  for  there  are  several,  the  Little  Pamir, 
the  Great  Pamir,  that  of  Tagh-dum-bash,  Alichur  Pamir,  and  Sarikol,. 
consist  of  a  series  of  flat  valleys  surrounded  by  mountains,  the  really 
lofty  crests  of  which  do  not  rise  greatly  above  the  level  of  the  valley 
streams. 

'Vhe  Pamir  is  situated  at  the  junction  of  three  great  empires,  and  the 
ownership  of  the  comparatively  barren  r^ion  may  lead  to  war.  The 
lake  on  the  Great  Pamir  has  been  named  Victoria  Lake,  but  is  called 
by  the  Kirghis,  Gaz  Kul,  a  name  also  given  to  two  or  three  other  lakes. 
Victoria  Lake  is  13,980  feet  above  sea  level,  while  the  Khargash  Pass 
to  the  north  is  14,500  feet,  and  the  Andenin  Pass,  between  it  and  the 
Little  Pamir,  15,500  feet  The  Pamir  River  from  thb  lake  flows  west 
into  the  Wakhan,  which  seems  also  to  bear  the  name  of  Kala-i-Panj,, 
and  which,  after  its  junction  with  the  Murghab,.  becomes  the  Amu- 
Daria  or  Oxus.  The  Little  Pamir  Lake  is  said  to  be  18,850  feet  above 
sea  level,  and  its  outlet  is  by  the  Aksu,  which,  after  running  north- 
east until  it  has  rounded  the  Great  Pamir,  unites  with  the  Aik  Bailul 
to  form  the  Murghab  affluent  of  the  Oxus,  flowing  through  Roshan 
Valley.  Between  the  westerly  courses  of  the  Wakhan  River  and  the 
Murghab  flows  the  Ghund-Dara,  the  chief  sources  of  which  seem  to  be 
Lake  Yashil-Kuhl  and  the  Alichur  River — the  valley  of  the  Ghund- 
18 
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Dara  is  kuown  as  Shignan.  Littledale's  encampment  on  the  Aliehur 
Pamir,  was  at  a  height  of  13,625  feet.  Lake  Kara  Kul,  north  of  the 
Akru-Murghab,  is  12,400  feet  above  the  sea. 

East  of  the  Great  and  Little  Pamirs  are  Tagh-kum-bash  and  Sari- 
kol,  the  streams  from  which,  among  them  the  Markhan-su,  flow  into 
the  Kashgar  and  Yarkand  Rivers,  and  thus  geographically  fall  to 
China,  which  has,  in  fact,  raised  her  banner  on  the  Sarikol  plateau. 
The  two  maps  which  have  been  published  in  the  Proc.  Boy.  Geog. 
Soc.  during  the  past  year  exhibit  differences  in  the  course  of  these 
affluents. 

The  important  range  of  the  Hindu  Rush  separates  the  Chitral  and 
Hunza  district  from  the  Pamir  and  more  northern  valleys.  This  range 
is  crossed  by  the  extraordinary  depression,  two  to  three  miles  wide, 
known  as  the  Baroghil  Pass  (12,480  feet).  Through  Chitral  Valley 
flows  the  Yarkhun  River,  rising  in  a  small  lake  bearing  the  title  of 
Gaz  Kul,  and  flowing  somewhat  south  of  west  toward  the  Indus.  Close 
to  this  Gaz  Kul,  even  if  not  occasionally  united  with  it,  is  another 
small  lake,  from  which  issues  the  Karambar  River,  which  with  the 
Gilghit  and  Hunza  Rivers,  join  the  higher  course  of  the  Indus,  where  it 
flows  toward  the  west,  before  bursting  through  the  Himalayas.  The 
western  part  of  this  Indus-draining  region  is  known  as  Chitral,  and  is 
situated  at  an  average  elevation  of  5200  feet  on  the  southern  slopes  of 
the  Hindu  Rush,  amid  spurs  from  fourteen  to  twenty-five  thousand 
1^^ «  feet  above  sea  level.    On  the  south  it  is  bounded  by  the  petty  States 

of  Asmar  and  Dir.  The  valley  is  reputed  to  be  very  fertile,  and  is 
said  to  have  a  population  of  a  hundred  and  fifty  to  two  hundred  thous- 
and, without  reckoning  the  Bushgali  Kafirs.  The  Mehtar  or  Bad- 
shah  of  Chitral,  is  said  to  be  able  to  bring  into  the  field  6000  fighting 
men,  all  careful  markstoen.  Chitral,  about  150  miles  from  the  town 
of  Gilghit,  is  an  aggregation  of  six  large  villages  situated  along  the 
iriver,  which  in  the  Greographical  Journal  is  called  the  Kashkar.  The 
mames  Yarkhun  and  Kashkar  seem  to  be  identical  with  the  Yarkana 
.and  Kashgar  of  Chinese  Turkistan. 

Mr.  and  Mrs.  Littledale  reached  the  Pamir  r^ion  via  the  Russian 
Trans-Caspian  railway.  The  route  from  Samarkand  to  Marghilan,  the 
capital  of  Kokhand,  is  described  as  an  alternation  of  barrenness  with 
gardens  of  Eden.  Continuing  southward,  they  followed  the  Gulcha 
iRiver  and  crossed  the  Alai  plateau  over  the  Little  Alai  range. 
Through  the  passes  of  Taldik  (11,600),  Shart  (12,800),  Terek  (over 
12,000),  Kalin  Art  (10,800)  and  Kizil  Art  (14,200),  they  reached 
Xara  Kul  Lake,  and  then,  after  encamping  within  sight  of  Lake 
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Yashil  Kul,  crosBed  theGrreat  and  Little  Pkimrs»  and  proceeded  through 
Baroghil  Pass  to  Chitral,  Darkot  and  Yasin,  whence  they  made  their 
way  to  Gilghit  From  the  Great  Pamir  they  enjoyed  a  view  of  magni- 
ficent mountain  peaks  over  20,000  feet  high.  They  describe  the  Pamirs 
as  flat  valleys,  with  lakes  having  low  shelving  banks ;  barren  areas 
with  little  grass.  In  Chitral  the  climate  was  much  better,  the  warmth 
and  the  abundance  of  apricots  contrasting  sharply  with  the  barren 
coldness  of  the  Pamirs. 

D.  W.  Freshfield  thus  speaks  of  the  Pamirs,  after  stating  that  the 
different  stripe  of  table-land  form  a  district  280  miles  long,  from  120 
to  140  wide,  and  twelve  thousand  feet  high, ''  tent-shaped  glacier- 
covered  mountains  divided  by  broad  easy  gape,  bare  heights  naked  of 
verdure  and  shorn  of  forests  by  bitter  winds  and  frosts ;  desolate  lakes, 
a  region  which  for  the  most  part  has  neither  fuel  nor  food ;  an  Enga- 
dine  of  Asia,  with  nine  months  of  winter  and  three  months  of  cold 
weather ;  the  home  of  wild  sheep  and  that  of  a  few  wandering  shep* 
herds;  nomads'  land  if  not  no  man's  land."  The  Chinese  name  for  the 
district  signifies  the  "half-way  house  to  heaven,"  while  the  word 
"  Pamir  "  appears  to  be  a  Turki  term  for  a  plateau.  Grombchevsky 
^ves  a  more  favorable  account  of  the  district  Wakhan,  Shignan  and 
Roehan  are  at  present  claimed  by  the  Amir  of  Afghanistan.  Mr. 
Youngbusband  found  his  way  to  Hunza  in  1889  and  to  the  Pamirs  in 
1890.  Between  Leh  and  Hunza,  or  Kanjut,four  passes,  from  17,500 
to  18,500  feet  high,  must  be  crossed,  amid  glaciers  and  the  grandest 
scenery.  The  home  of  the  robber  Kanjuts,  or  Hunza,  (in  which  latter 
name  some  think  to  find  the  origin  of  the  Huns),  is  eastward  of  Chi- 
traL  The  villages  of  the  Hunza  are  stone-walled  forts,  the  entrance 
into  which  would  be  difficult  if  resbted.  The  sovereign,  who  made  his 
way  to  power  in  good  old  Oriental  fashion,  by  the  murder  of  his  rela- 
tives, owes  alliance  to  the  Maharaja  of  Kashmir.  The  Taga-dum- 
bash  Pamir  descends  as  low  as  to  800  feet. 

Another  recent  traveller  in  this  region  is  the  Frenchman  DauvergnC) 
who  entered  by  Srinagar  and  Leh,  over  the  Karakoram  Pass  to  Sanju 
Kurgan,  took  a  new  route  to  the  sources  of  the  Oxus,  crossed  Baroghil 
Pass  into  Chitral,  and  then  through  unexplored  passes  found  his  way 
into  Karambar  Valley,  and  via  Gilghit  back  to  Srinagar.  Beyond 
Kilian  Pass  (17,450),  at  Namelong,  Dauvergne  turned  west  and  reached 
Kugiar  Valley  by  the  following  passes,  Namelong  (12,140),  Saraghar 
(13,250),  Tuslar  Dawan,  (14,500),  Tupa  Dawan  (15,400),  (a  great 
opening  in  a  chain  parallel  to  the  Kuen  Lun,  not  yet  marked  on  the 
maps,  with  peaks  sixteen  to  nineteen  thousand  feet  in  height) ;  Sanich 
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Dawan  (16,170),  and  Kichokin  Dawan,  a  double  pass,  15,300  feet 
above  sea  level.  The  Tisnaf  Valley,  Egisarak  Kurgan,  where  copper 
is  found,  the  village  of  Langar  on  the  Zarafshan,  an  affluent  of  the 
Yarkand,  are  other  points  in  his  journey.  He  followed  the  Zarafshan 
to  its  junction  with  the  Tung,  and  then  turned  8.  8.  W.  to  the  plateau 
region,  where  he  reached  16,350  feet.  According  to  hira,  the  real 
sources  of  the  Oxus  are  those  of  the  Panjah.  The  difficult  Karambar 
Pass  was  crossed  with  ten  horses. 

Australasia. — The  Glaciers  of  South  New  Zealand— The 
glacier  region  of  the  southern  island  of  New  Zealand  has  been  to  a  great 
extent  explored  during  the  last  thirty  years.  The  smaller  glaciers, 
which  lie  north  of  the  larger,  were  first  visited,  the  earliest  visit  to  the 
latter  being  that  of  8ir  J.  von  Haast  in  1862.  After  his  exploration 
of  the  headwaters  of  the  Godley  and  Tasman  rivers,  came  the  visit  of 
E.  P.  Seely  between  1867  and  1870.  Little  more  was  done  until  1882, 
when  the  Rev.  W.  8.  Green  almost  ascended  Mt.  Cook,  the  loftiest  j^eak 
of  the  region  (12,349  feet).  Dr.  Lendenfeldt  followed  next  year,  and 
ascended  Hochstetter  Dome  (9,258  feet).  Since  that  year  many 
ascents  have  been  made  by  G.  E.  Mannering,  Dixon,  Johnson,  Inglis, 
Brodrick  and  A.  P.  Harper,  the  contributor  of  a  notice  to  the  Royal 
Geographical  Society.  From  the  account  and  accompanying  map  it 
may  be  gathered  that  there  is  a  great  difference  between  the  conditions, 
character  and  scenery  of  the  eastern  and  western  parts  of  the  range. 
The  glaciers  of  the  east  slope  descend  gradually  from  elevations  (rf 
5,300  to  8,600  feet  to  their  temnnations.  2,354  to  2,882  feet  above  the 
sea;  the  comparatively  flat  surface  of  their  ice  is  humraocky,  and  for 
about  a  quarter  of  the  length  of  the  glaciers  is  covered  with  a  consider- 
able quantity  of  rough  moraine ;  the  old  lateral  moraines  of  these 
eastern  glaciers  are  also  distinct,  especially  that  of  the  Hooker  glacier, 
where  in  one  part  there  are  no  less  than  five.  On  the  Mackenzie 
plains  terminal  and  lateral  moraines  have  been  followed  for  forty  miles. 
The  glaciers  of  the  east  slope  have  been  tolerably  well  explored ;  the 
principal  ice  sheets  are  Tasman,  18  miles  long,  1.25  to  2:14  wide,  and 
covering  13,664  acres;  Murchison,  5,800  acres,  and  eleven  miles  in 
length  ;  Miiller,  3,200  acres,  and  eight  miles  in  length  ;  and  Hooker, 
2416  acres,  and  seven  and  a  quarter  miles  long.  North  of  these  lie  the 
Classen  glacier  of  1,707  acres,  4.70  miles  long,  and  Godley  glacier,  cov- 
ering 5,312  acres,  extending  over  eight  lineal  miles.  The  Aletsch 
glacier  of  Switzerland  is  fifteen  miles  by  about  a  mile,  and  thus  is 
inferior  in  dimensions  to  the  Tasman  glacier. 
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The  western  slopes  have  not  yet  been  thoroughly  explored,  but  it  is 
known  that  they  are  subject  to  a  very  large  rainfall,  amounting  to 
about  120  inches  against  25  or  30  on  the  eastern  slope.  Though  Mt. 
Cook  is  nearer  to  the  equator  than  Switzerland,  the  glaciers  descend 
some  3,000  feet  lower  than  in  that  country.  The  Fox  glacier,  indeed, 
on  the  western  slope,  descends  to  700  feet,  and  one  or  two  others  to  less 
than  1,300  feet.  These  western  glaciers  are  steep  ice-falls  to  a  short 
distance  from  their  terminations,  and  their  surfaces  are  almost  free 
from  moraine  stuff— in  consequence  of  the  steep  dip  and  smooth  surface 
presented  by  the  rock  strata  on  this  face,  as  compared  with  the  jagged 
edges  on  the  east  slope.  The  lower  parts  of  the  Fox  glacier,  and  of 
some  others  on  the  west,  is  overhung  by  tree-ferns  and  bushes  growing 
almost  on  the  moraine,  and  near  to  the  terminal  face  of  the  Fox  issues 
a  hot  spring  with  a  temperature  of  100^.  A  phenomenon  of  the  same 
kind,  on  a  larger  scale,  occurs  at  Mount  Ruapehu  (9,100  feet)  in  the 
northern  island.  This  mountain  is  covered  with  snow  and  ice  to  the 
summit,  where  is  situated  a  boiling  lake,  into  which  the  ice  melts. 

These  glaciers  seem  on  the  whole  to  be  receding,  especially  those  at 
the  head  of  the  Rangitata  River,  but  last  year  the  Miiller  advanced  so 
as  to  dam  up  the  Hooker  River,  and  the  Ball  glacier  is  certainly 
advancing.  The  daily  rate  of  flow  varies ;  on  the  Ball  it  is  from  ten 
to  eighteen  inches,  on  the  Murchison  from  2.6  to  8,  on  the  Hooker  very 
slight,  on  the  Miiller  &om  3  to  12. 

In  1890  Mannering  and  Dixon  discovered  that  the  loftiest  peak, 
Mt.  Cook,  was  not  situated  on  the  main  range,  but  on  its  eastern  side, 
so  that  it  sends  no  water  to  the  west  coast.  The  next  most  lofty  peaks 
are  Dampier  (11,823),  Tasman  (11,475),  and  a  peak  which  bears  no 
title  on  the  map,  though  it  reaches  the  altitude  of  11,844  feet.  There 
are  several  other  summits  that  attain  above  ten  thousand  feet.  The 
writer  states  that  he  has  not  seen  vegetation  at  above  6,200  feet,  and 
that  6,500  may  be  considered  the  highest  limit.  The  flora  b  not  so 
varied  as  that  of  the  Swiss  Alps. 

Europe. — The  Caucasus. — The  Caucasus  still  continues  to  be  a 
favorite  region  for  Alpine  exploration  by  English  and  other  clubs, 
Mr.  D.  W.  Freshfield,  himself  an  ardent  climber,  from  time  to  time 
<x>ntribute8  a  note  to  the  Royal  Geographical  Society.  In  one  of  these 
it  is  mentioned  that  new  maps  show  in  the  central  Caucasus  one  peak 
over  15,000  feet,  nine  over  14,000,  and  five  others  over  13,000,  also  that 
in  Suanetia  four  elevations  of  more  than  sixteen  thousand  feet  are 
known,  two  over  15,900,  three  more  over  15,000,  and  three  over  14,000. 
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The  Ossete  villages,  built  upon  summits,  are  stated  to  abound  in  inter- 
esting antiquities. 

The  Black  Sea. — A  hydrographical  exploration  of  the  Black  Sea, 
recently  conducted  by  the  Russian  Government,  has  proved  that  the 
waters  of  that  large  area  exist  under  anomalous  conditions.  The  100 
fathom  line  follows  the  coast  outline  closely  save  in  the  north-west 
where  it  crosses  with  a  slight  northern  inflexion,  from  Varna  to  the 
Crimea. '  From  this  the  bottom  descends  at  the  tolerably  steep  gradient 
of  twelve  degrees  to  a  depth  of  800  fathoms,  and  from  thence  with  a 
slighter  inclination  to  1,200  fathoms.  The  1,200  fathom  line  encloses 
an  oval  in  the  center,  with  1,219  to  1,227  fathoms  as  its  greatest 
depths. 

The  upper  stratum  of  twenty-five  fathoms  changes  in  temperature 
with  the  seasons ;  between  this  and  100  fathoms  the  coldest  water,  as 
low  as  44^  is  found,  while  below  100  fathoms  the  constant  temperature 
is  48^.  In  August  the  upper  surface  of  the  cold  layer  sinks  to  from 
thirty-five  to  fifty  fathoms.  The  vertical  circulation  of  the  water  is 
limited  to  the  upper  one  hundred  fathoms,  and  there  is  ho  trace  of 
organic  life  below  this  level.  The  lower  layers  contain  much  sulphur- 
etted hydrogen,  besides  sulphates  of  alkaline  and  earthy  metals,  yet 
the  prindpal  reason  of  the  absence  of  life  is  probably  the  deficiency  of 
oxygen  in  a  dissolved  state.  The  bottom  from  ten  or  twenty  to  a  hun- 
dred fathoms  is  covered  with  a  light  gray  mud ;  from  100  to  800  fath- 
oms the  mud  is  dark  gray,  and  at  greater  depths  it  assumes  a  bluish 
tint  through  the  prevalence  of  carbonate  of  lime.  Remains  of  brackish 
water  mussels,  of  which  species  some  still  live  in  the  Caspian,  while 
others  inhabit  the  rivers  flowing  into  the  Black  6e&,  are-  found  at 
depths  of  from  one  to  six  hundred  fathoms.  It  has  been  assumed  that 
at  the  beginning  of  the  Quaternary  and  end  of  the  Pliocene  periods, 
the  Black  Sea  was  a  brackish  lake,  without  any  communication  with 
the  Mediterranean,  and  that  at  the  end  of  the  glacial  period  the  very 
salt  waters  of  the  Mediterranean  bursting  in  through  the  newly  opened 
Bosphorus,  accumulated  at  the  bottom,  prevented  circulation,  and 
annihilated  the  brackish  water  fauna. 

The  MEDrrERRANEAN.— The  depths  of  the  eastern  Mediterranean 
have  been  explored  by  the  Austrian  expedition  in  the  PoUi.  A  depth 
of  4,400  metres  was  found  in  36^  44'  20"  N.,  and  2V  44'  50"  E.  long., 
at  a  distance  of  only  about  fifty  knots  from  Cape  Matapan.  A  few 
miles  farther  eastward  4,080  metres  was  found — these  are  the  greatest 
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kMim  dflpdis  in  the  Hediternmean.  BctwoeD  Cuidia  and  Alexandria 
3,310  mtna  wss  found  twenty  miles  somtli-east  of  Grandes  Bay,  and 
Udid^^Iignubially  diminished  to  the  east,  to  2,120  metres  near  Alex- 
andiia. 

The  Polar  Regions. — Dr.  Nansen's  Voyage. — The  opening 
siticle  of  the  Greographical  Journal  for  this  month  is  a  reprint  of  the 
address  read  before  the  Royal  Geographical  Society  on  November  14, 
1892,  by  Dr.  Fridtjof  Nansen,  the  adventurous  traverser  of  Greenland, 
and  the  daring  aspirant  to  the  honor  of  reaching  the  North  Pole  by 
drifting  with  the  currents. 

Of  the  existence  of  these  currents  ample  proofs  were  adduced  in  the 
course  of  Dr.  Nansen's  speech,  but  of  their  sufficiency,  their  regular- 
ity, as  well  as  of  the  character  of  the  region  to  be  traversed,  whether 
largely  open  ocean,  or  whether  cut  up  into  intricate  channels  by  a 
maze  of  islands,  the  bold  argonaut  could  not  say  anything  convincing. 

As  proo&  of  the  general  course  of  the  currents.  Dr.  Nansen  stated 
that  ships  turned  back  by  floe  ice  drifting  southward  were  carried 
between  Greenland  and  Spitzbergen,  through  which  passage  he  estima- 
ted that  in  every  twenty-four  hours  a  startlingly  enormous  quantity  of 
water  passed  southward ;  also  that  other  southward  currents  ran 
through  Smith,  Jones  and  Lancaster  Sounds ;  and  that  undoubted 
relics  of  the  unfortunate  Jeannette  were  picked  from  a  floe  at  Juliane- 
haab  th^ee  years  after  she  sank  near  the  New  Siberian  Islands.  He 
believes  the  regions  around  the  pole  to  act  like  an  enormous  pump,  suck- 
ing in  the  water  from  Bering's  Strait  and  East  Siberia,  and  returning  it 
by  the  Greenland  Seas.  Among  other  facts,  he  mentioned  that  several 
years  ago,  a  throwing-stick  of  a  peculiar  form  used  only  by  the  natives 
of  Port  Clarence,  Norton  Sound,  Alaska,  was  found  near  Goathaab  on 
the  west  coast  of  Greenland,  also  that  the  driftwood  which  reaches  every 
year  the  shores  of  Greenland  and  Spitzbergen,  is  the  timber  of  Ameri- 
can and  Siberian  species.  At  the  New  Siberian  Islands  the  ice  is  thin, 
while  on  the  east  coast  of  Greenland  it  is  thick,  and  the  speaker  main- 
tained that  it  grew  in  bulk  as  it  drifted  across  the  pole. 

Specimens  of  mud,  collected  by  Nansen  from  floes  between  Iceland 
and  Greenland,  had  been  examined  by  Dr.  Tomebohm,  of  Stockholm, 
who  had  come  to  the  conclusion  that  it  consisted  of  mud  from  the  great 
Siberian  rivers.  Dr.  Cleve,  of  Upsala,  had  also  examined  the  dust  from 
tbe  snow  of  these  floes,  and  had  identified  sixteen  species  of  diatoms, 
all  of  which  were  known  to  be  found  at  Cape  Wankarena,  near  Behring 
Strait,  and  twelve  of  which  were  only  known  from  there.    The  pumice 
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abundantly  strewn  on  some  parts  of  the  shores  of  Norway,  Spitsbergen 
and  Greenland,  is  stated  by  Backstrom  to  be  andesitic,  and  must 
therefore  have  been,  derived  from  some  andesitic  volcano  near  Bering 
Sea — this  proves  a  post  glacial  communication.  A  great  deal  of  this 
pumice  is  now,  probably  on  account  of  the  rising  of  the  land,  at  from 
thirty  to  seventy  feet  above  sea-level. 

In  order  to  guard,  as  far  as  possible,  against  the  danger  of  being 
crushed  in  the  solid  ice,  a  ship  of  small  size  and  great  strength,  yclept 
the  Fram,  has  already  been  built  She  displaces  about  600  tons,  is 
large  enough  to  accommodate  twelve  men  with  food  and  fuel  for  five  or 
six  years,  and  has  engines  of  160  horse  power,  enabling  her  to  steam 
some  six  knots  hourly.  The  sides  slope  from  bulwarks  to  keel,  so  that 
the  pressure  of  the  ice  may  tend  to  lift  her  out  of  the  water  (as  occurred 
in  the  case  of  the  Tegethoff) ;  she  is  broad  m  proportion  to  width, 
pointed  at  both  ends,  flat-bottomed  near  the  keel,  which  is  almost  cov- 
ered by  the  hoarding,  and  has  a  considerably  curved  stem.  A  special 
point  is  the  arrangement  for  raising  the  screw  clear  out  of  the  water 
— two  reserve  screws  are  to  be  carried.  The  sides  are  planked  with 
pitch-pine,  oak,  and  greenheartto  a  total  thickness  of  over  twentyeight 
iuches.  The  length  at  water-line  is  113  feet,  and  the  sailing  speed  is 
reckoned  at  from  8  to  9  knots.  The  Fram,  or  Forward,  was  launched 
at  Laurvik,  October  28,  1892,  and  will  start  on  her  hazardous  cruise 
in  the  Spring.  She  has  ten  boats  of  various  kinds,  including  two 
specially  large  and  strong,  intended  for  the  homeward  voyage  in  case 
the  ship  should  be  crushed ;  a  dynamo  will  also  be  taken. 

The  reading  of  this  paper  was  followed  by  a  long  discussion,  in 
which  various  objections  were  brought  forward  by  distinguished  Arctic 
navigators.  Some  of  these  were  successfully  answered  by  Dr.  Nansen, 
who,  however,  seemed  inclined  to  follow  the  advice  of  Captain  Wiggins, 
and  to  start  by  way  of  the  Kara  Sea,  rather  than  from  the  New  Sibe- 
rian Islands.  Sir  George  Nares  pointed  out  the  danger  of  disregarding 
the  usual  maxim  to  keep  close  to  shore,  and  said  that  several  years 
would  be  required  for  the  drifting,  during  the  whole  of  which  time  the 
vessel  would  be  in  danger.  A  vessel  frozen-in  became  a  solid  block 
with  the  ice.  He  accepted  the  homing  current  as  proven,  but  doubted 
the  existence  of  the  out-going  one,  or  at  least  its  power  to  overcome  the 
force  of  the  winds.  The  largest  fresh-water  rivers  lost  all  influence  at 
a  distance  of  200  miles  from  their  mouth.  The  Fram,  he  said,  could 
not  at  best  expect  to  reach  more  than  sixty  miles  north  of  76°  Sff 
before  meeting  with  the  ice-pack,  and  would  thus  be  frozen-in  730 
miles  from  the  Pole  and  600  from  the  home  current.     He  believed  that 
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tbe  wind  would  be  more  likely  to  drift  the  vessel  to  the  west  than  to 
the  east. 

Sir  A.  Yoang  said  that  the  greatest  danger  arose  from  the  land. 
*rhe  remains  of  the  Jeannette  had  probably  found  their  way  through 
narrow  channels,  in  the  course  of  years.  He  considered  the  fact  that 
a  tame  reindeer  had  once  found  its  way  from  Siberia  to  Upernavik, 
in  Greenland,  proved  the  existence  of  land.  The  advice  of  Captain 
Wiggins  was  not  to  wait  for  a  squeeze,  but  to  endeavor  to  run  the  ves- 
sel on  to  the  top  of  tbe  ice. 

To  all  these  Dr.  Nansen  answered  by  a  declaration  that,  as  he  had 
abandoned  his  ships  to  cross  Greenland,  so  he  meant  to  abandon  the 
coast  to  reach  the  Pole ;  he  believed  that  the  winds  acted  with  and 
caused  the  currents. 

Admiral  Sir  G.  H.  Richards,  in  a  written  communication  states  his 
belief  that  the  enormous  ice-cap  of  the  pole,  and  the  weight  of  snow, 
cause  an  outflow  in  all  directions.  Solid  ice  north  of  78^  is  his  concep- 
tion of  the  Arctic. 

Finally  Sir  J.  D.  Hooker  writes  a  word  of  earnest  warning.  The 
lines  of  a  ship  may  be  of  use  in  an  open  pack,  but  not  when  forced 
against  land,  amongst  floes  and  bergs,  or  when  the  vessel  is  on  her 
beam  ends.  He  then  enlarges  upon  the  depressed  spirits  produced  by 
the  long  confinement  in  close  quarters,  ever  in  prey  to  a  haunting 
uncertainty,  to  say  nothing  of  the  risk  of  scurvy. 

General  Notes — The  Greographical  Journal,  the  first  number  of 
which  appeared  in  January,  can  scarcely  be  called  a  new  magazine, 
since  it  is  but  the  well-known  "  Proceedings  of  the  Royal  Geographical 
Society"  in  a  new  dress,  a  dress  which  will,  it  is  hoped,  tend  to 
popularize  the  study  of  Geography,  and  thus  gain  for  itself  a  wider 
circle  of  subscribers  than  was. reached  by  the  "  Proceedings."  One  of 
the  most  noticeable  new  features  is  the  more  extended  reviews  of 
recently  issued  books,  printed  in  the  same  type  with  the  principal 
articles. 

Before  the  outbreak  of  the  war  with  C-hili,  a  Greographical  Society 
had  been  founded  at  Lima,  by  D.  Manuel  Pardo.  This  was  broken 
up  by  the  war,  but  was  again  started  on  April  15th^  1891.  The  first 
volume  of  the  "  Proceedings  "  contains  much  of  interest ;  among  other 
things  an  article  on  the  phenomenon  known  as  the  ''  Callao  Painter," 
by  S.  Raimondi,  and  others  on  the  River  Purus,  the  geology  of 
Huanta,  and  on  the  subsidence  of  Lake  Titicaca.    The  president  is 
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D.  Louia  Carranxa,  a  pfajnctan  and  a  dose  obeonrer,  the  secretary  of 
the  philologiBt,  G.  P.  Zegarra. 

Among  well'^own  geographers  who  have  passed  awaj  daring  1892 
may  be  mentioned  Bates,  the  "  Naturalist  on  the  AmaEon  '* ;  Grants 
Speke's  companion  to  the  soureee  of  the  Nile ;  Lord  Arthur  BusseD^ 
Professor  Moseley,  and  Sir  Lewis  Pelly,  who,  while  stationed  at 
Bushire,  adventurously  penetrated  in  British  uniform  to  the  stronghold 
of  the  fanatical  Wahabis.  This  was  in  1865.  At  Riyadh  he  met  the 
blind  Saiyid  Amir,  and  was  allowed,  in  appearance,  to  depart  in  safety,, 
but  on  their  homeward  march  the  party  found  that  their  water-bottles 
had  been  poisoned,  and  suffered  agonies  of  thirst,  the  only  refreshment 
they  could  gain  being  to  pour  the  water  over  their  wrists. 

In  an  address  delivered  before  the  Berlin  Geographical  Society^ 
Professor  J.  Walther  compares  the  desert  regions  of  America  with 
those  of  Africa,  and  finds  the  similarity  greater  than  is  generally  sup- 
posed. Both  are  characterized  by  four  distinct  types  of  denudation^ 
gravel  beds,  sand-dunes,  loam  regions  and  salt  deposits.  In  both  the 
mountains  rise  out  of  the  plains  like  so  many  islands,  without  any  inter- 
vening debris,  and  in  both  the  "  amphitheatre ''  formation  is  common. 
Both  exhiUt  the  denudating  powers  of  heat  and  dryness,  the  first  split- 
ting the  rocks  into  fragments,  while  the  dry  winds  whirl  the  dust 
into  heaps.  No  doubt  water,  even  here,  is  the  chief  agent,  but  it  has 
not  more  than  sixty  days  in  which  to  accomplish  its  work.  The  chief 
difference  between  the  American  arid  lands  and  those  of  North  Africa 
is  the  steppe  vegetation  of  the  former. 
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GEOLOGY  AND  PALEONTOLOGY. 

Geology  of  Eastern  Siberia. — Thelnvestia  of  the  East  Siberian 
Geographical  Society  (Vol.  xxiii,  3)  contains  an  account  of  M.  Obrut- 
cheff 's  further  researches  in  the  Olekma  and  Vitim  highlands.  In 
the  northeastern  part  of  this  region  the  author  found  a  further  contin- 
uation of  the  "  Patom  plateau  "—that  is,  a  swelling  from  3500  to  4000 
ft.  high,  devoid  of  trees,  with  ridges  and  mountains  rising  over  it  to 
heights  of  firom  5000  to  5600  feet  They  consist  of  granite  and  crys* 
talline  schists,  probably  of  Lauren tian  age,  covered  with  younger^ 
probaolj  Huronian,  gneisses  and  schists.  The  other  parts  of  the 
highlands  consist  of  Cambrian  and  Ordovician  deposits,  while 
Silurian  limestones  and  Devonian  Bed  sandstones  are  met  with  in 
the  Valley  of  the  Lena.  We  thus  have  a  flirther  confirmation  of 
the  hypothecs,  according  to  which  the  great  plateau  of  northeastern 
Asia  is  a  remnant  of  an  old  continent  which  has  not  been  submerged 
since  the  Devonian  epoch.  Fui*ther  traces  of  mighty  glaciation  have 
been  found  in  the  southeastern  part  of  the  region.  As  to  the  gold- 
bearing  deposits,  they  are  pre-glacial  in  the  south  and  postglacial  in 
the  north.  The  high  terraces  in  the  valleys  are  indicative  of  a  con- 
siderable post-pliocene  accunmlation  of  alluvial  deposits,  and  of  a  sub- 
sequent denudation  on  a  larg^  scale.    (Nature,  Jan.  12, 1893). 

Geological  Features  of  Arabia  Petraea  and  Palestine. — 
At  a  reeent  meeting  of  the  London  Greological  Society,  the  following 
communication  was  read  by  Professor  Edward  Hull  on  the  Oeology  of 
Arabia  Petnsa  and  Palestine : 

The  most  aoetent  rocks  (Archean)  are  found  in  the  southern  por- 
tion of  ihe  region ;  Ihey  consist  of  gneissose  and  schistose  masses  and 
are  penetrated  by  numerous  intrusive  igneous  rocks.  They  are  suc- 
ceeded by  the  Lower  Oarboniferous  beds  of  the  Sinaitic  peninsula  and 
Moabite  tableland  consisting  of  bluidi  limestcme  with  fossils,  which 
have  their  counterparts  chiefly  in  the  Oarboniferous  limestone  of  Bel- 
gianiy  and  of  a  purple  and  reddish  sandstone  (called  by  the  author 
"  the  Desert  Sandstone,"  to  distinguish  it  from  the  Nubian  Sandstone 
of  Cretaceous  age),  lying  below  the  limestone.  The  Nubian  Sand- 
stone, separated  firom  the  Carboniferous  by  an  enormous  hiatus  in  the 
succession  of  the  formations,  is  probably  of  Neocomian  or  Cenomanian 
age,  and  fs  succeeded  by  white  and  gray  marls,  and  limestones  with 
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flint,  with  fossils  of  Huronian  and  Devonian  ages.  The  Middle  Eocene 
(Nummulitic  Limestone)  beds  appear  to  follow  on  those  of  CretaceouB 
age  without  a  discordance,  but  there  is  a  real  hiatus  notwithstanding 
the  apparent  conformity,  as  shown  by  the  complete  change  of  fauna. 
In  Philistia  a  calcareous  sandstone  in  which  no  fosdls  have  been  dis- 
covered is  rrferred  to  the  Upper  Eocene ;  for  the  Miocene  period  was 
a  continental  one,  when  faulting  and  sliding  were  taking  place,  and  the 
main  physical  features  were  developed— e.  g.,  the  formation  of  the 
Jordan-Arabah  depression  is  referable  to  this  period. 

In  Pliocene  times  a  general  depression  of  land  took  place  to  about 
200-300  feet  below  the  present  sea-level,  and  littoral  deposits  were 
formed  on  the  coasts  and  in  the  valleys.  To  this  period  belong  the 
higher  terraces  of  the  Jordan- Arabah  valley.  The  Pliocene  de|)0sit8 
consist  of  shelly  gravels.  Later  terraces  were  formed  at  the  epoch  of 
the  glaciation  of  the  Lebanon  Mountains,  when  the  rainfall  was  exces- 
sive in  Palestine  and  Arabia. 

The  volcanoes  of  the  Jaul&n,  Hauran,  and  Arabian  Desert  are  con- 
sidered to  have  been  in  active  operation  during  the  Miocene,  Pliocene, 
and  Plistocene  periods,  but  the  date  of  their  final  extinction  has  not 
been  satisfactorily  determined.     (Geol.  Mag.,  Jan.,  1898). 

The  Vertebrate  Fauna  of  the  Ordovician  of  Colorado. — 

Mr.  Charles  D.^Walcott  has  recently  published  a  paper  on  the  verte- 
brate fauna  in  strata  of  Ordovician  age  near  Canyon  City,  Colorado, 
already  noticed  in  The  Natubalist.  The  fossils  consist  of  what 
appear  to  be  the  plates  and  scales  of  fishes  and  the  ossified  chordal 
sheath  of  a  fish  allied  to  the  recent  Chimsra.  The  remains  occur  in 
a  sandstone  which  is  correlated  with  the  lower  Trenton  and  the  lower 
Bala  of  Wales.  Microscopic  sections  of  a  dermal  plate  belonging  to 
an  Aste^'olepiS'like  form,  examined  by  Dr.  Otto  Jaekel,  show  (1)  the 
dentine  tubules  that  are  characteristic  of  vertebrates ;  (2)  the  occurrence 
of  true  osteoblasts,  which  exclude  the  forms  from  the  Elasmobranchii, 
and  relegates  them  to  other  low  divisions  of  the  fishes ;  (3)  the  absence 
of  enamel  and  the  distinct  concentric  lamination  of  the  dentine  tubules 
which  indicate  a  low  stage  of  development 

In  view  of  the  objections  that  can  be  made  to  a  classification  based 
entirely  upon  the  characters  of  the  dermal  plates  and  scales  Mr.  Wal- 
cott  has  made  his  classification  tentative  and  has  only  outlined  the 
characters  of  the  fragmentary  remains.  For  the  present,. then,  the 
fossils  will  be  known  respectively  as  Dictyorlmhdm  priseus,  a  supposed 
chimaeroid,   and  Adrasjm  desideratum  and  Eripiychus  americanus. 
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rhipidopterygianB.  It  is,  however,  extremely  unlikely  that  these  forms 
are  fishes,  but  they  are  more  likely  Aguatha. — Bull.  Geol.  Soc.  Am., 
Vol.  3,  pp.  153-172.    C. 

The  Lroess  in  Southern  Russia. — In  his  notes  on  Russian 
Greology  Mr.  W.  F.  Hume  gives  an  interesting  account  of  the  Russian 
Loess,  its  character  and  distribution,  together  with  a  theory  of  its 
origin. 

The  Russian  Loess  is  a  yellowish-brown  sandy  clay,  often  rich  in 
grains  of  quartz  and  mica,  and  in  many  places  rich  in  carbonate  of 
lime  and  humus.  In  lies  unconformably  on  all  the  principal  forma- 
tions. To  the  west  of  the  Dnieper  it  conceals  the  broken  and  contorted 
gneisses  and  granites  of  the  Archean  axis  in  S.  Ekaterinoslav  and  the 
Don  Cossack  country  it  covers  the  shales  and  sandstones  of  the  Carbon- 
ii^rous,  whilst  in  the  more  central  governments  of  Kursk,  Karkoff, 
and  Tchemigov  it  overlies  the  Cretaceous  and  the  whole  Tertiary 
series.  Also  along  a  definite  line  running  to  the  north  of  these  gov- 
ernments it  rests  upon  the  Boulder-clays  and  sands  of  the  Glacial 
period.  From  its  general  appearance  Mr.  Hume  considers  the  Loess 
of  Russia  to  be  more  or  less  coeval  with  that  of  Central  and  Western 
Europe,  and  the  paleontological  evidence  seems  to  confirm  his  view. 

In  discussing  the  origin  of  the  Loess  Mr.  Hutne  calls  attention  to 
the  relation,  pointed  out  by  Professor  Suess  between  the  Loess  and  the 
Glacial  Drift,  and  gives  in  detail  the  theories  of  Professor  Armache- 
vsky  and  Baron  von  Richthofen,  neither  of  which  is  sufficient  in  itself 
to  account  for  the  distribution  of  the  Loess. 

In  conclusion  the  author  gives  the  following  statement  of  the  proba- 
cle  sequence  of  events: 

1.  The  Loess  particles  may  be  originally  derived  from  the  finely 
ground  material  resulting  from  the  wearing  of  the  subjacent  beds  by 
the  ice-sheet. 

IL  The  same  have  been  deposited  in  tundra-like  depressions  under 
the  influence  of  slowly  moving  waters  or  by  the  action  of  rivers  in 
flood. 

UL  This  deposit  under  more  temperate  conditions  dried  up,  and 
was  then  suitable  material  for  the  redistributive  action  of  the  wind. — 
(Geol.  Mag.,  Dec.,  1892). 

Sources  of  the  Texas  Drift. — Mr.  Dumble  divides  the  Texas 
drift  area  into  four  districts.  First  the  Trans-Pecos  Texas,  the  valley 
of  the  Rio  Grande,  and  the  Rio  Grande  Divide.    The  origin  of  this 
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drift  is  traceable  to  the  mountainous  region  of  TransPecos Texas, 
where  nearly  every  variety  of  pebble  can  be  found  in  its  original  loca- 
tion. Second,  the  country  between  the  Nueces  and  the  Brazos.  This 
region  is  covered  with  pebbles,  gravel  and  sand  derived  from  the  rocks 
found  in  the  Central  mineral  region.  Third,  from  the  Brazos  to  the 
Sabine,  where  the  gravel  is  largely  made  up  of  ferruginous  material 
which  had  its  origin  in  the  iron-capped  hills  which  cover  so  large  a 
portion  of  Eastern  Texas.  Fourth,  the  area  known  as  Northwest 
Texas  according  to  the  survey  division.  The  drift  of  this  region  came 
from  the  hills  enclosing  the  waters  under  which  they  were  deposited, 
viz.,  Wichita  Mountains  and  the  mountains  of  New  Mexico. — ^Trans. 
Texas  Acad.  Sci.,  Vol.  i,  1892. 

Archean. — According  to  Mr.  H.  V.  Winchell,  Minnesota  possesses 
the  greatest  iron  dbtrict  known  in  the  world  to-day.  It  lies  in  the 
Mesabi  range  and  extends  from  the  Canadian  boundary  line  in  a  direc- 
tion a  little  south  of  west,  beyond  the  Mississippi  River,  a  distance  of 
140  miles.  The  ore  on  the  eastern  end  is  hard,  black  and  magnetite, 
owing  to  the  heat  of  the  gabbro  overflow.  In  the  central  and  western 
portions  of  the  range  the  ore  is  soft  hematite,  limonite  and  geothite. 
As  to  the  source  of  the  iron,  it  is  believed  by  Mr.  Winchell  to  be 
largely  the  result  of  oceanic  deposition,  both  chemical  and  mechan- 
ical, and  to  have  been  concentrated  in  its  present  situations.  (Twentieth 
Ann.  Kept.  Minn.  Geol.  Surv.,  1892).— Mr.  T.  R.  Struthers  advances 
the  theory  that  the  primitive  rocks,  i.  e.,  granite,  were  formed  by  the 
cooling  of  the  exterior  of  the  globe  under  the  primeval  deep.  The 
pressure  of  the  sea  at  the  depth  of  two  miles  would  be  sufficient  to 
account  for  the  structure  of  granite.  This  theory  explains  the  fea- 
tures presented  by  the  bedded  or  stratified  granite  of  the  British 
islands  and  many  other  parts  of  the  world.    (GeoL  Mag.,  Dec,  1892.) 

Paleozoic. — A  skull  of  Dinichthya  intermedins  recently  examined 
by  Professor  E.  W.  Clay  pole  supplies  details  previously  unknown 
regarding  the  plates  of  which  it  is  composed.  The  especial  points  of 
interest  are  the  forms  of  some  of  the  plates  and  the  over  and  underlap 
which  has  not  been  represented,  and  some  additions  to  the  structure  of 
the  upper  jaw.  (Am.  GeoL,  Oct.,  1892.) — Mr.  Herbert  Bolton  reports 
a  triolobite  from  the  Skiddaw  slates  of  the  Isle  of  Man.  The  specimen 
belongs  to  one  of  two  genera,  Asaphus  or  jEglina,  both  of  which  are 
Ordovician  forms.  This  in  connection  with  the  occurrence  of  two 
specimens  of  Palseochorda  (an  Arenig  form)  is  strong  evidence  that 
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tbe  Skiddaw  slatoB  are  of  Llandeilo  age.  (G«ol.  Mag.,  Jan.,  1893).— 
A  species  of  Cjdus  from  the  Coal  Measures  of  Lapcashire,  England, 
is  described  and  figured  in  the  Geol.  Mag.,  Jan.,  1893,  bj  Dr.  Wood- 
ward. The  fossil  is  about  as  large  as  a  shilling  and  resembles  C  agno- 
im  H.  yon  Meyer.  Mr.  Woodward  considers  it  a  new  species,  and 
Dames  it  Cyelus  eeottii, 

Mesozoic. — ^A  new  crustacean,  Proeopon  etheridgei,  from  the  Cre- 
taceous beds  of  Queensland  is  described  by  Dr.  Henry  Woodward. 
This  crustacean  is  closely  related  to  P.  verrucosum  Beuss,  and  P.  tubero- 
ium,  von  Meyer,  two  Neocoroian  species  from  the  Cretaceous  of  Boucher- 
aus,  Dept.  Jura.  It  differs  from  both,  however,  in  several  important 
points.  (Proceeds.  Linn.  Soc.  N.  S.  W.,  Vol.  vii,  1892).— Mr.  R. 
Etheridge  reports  a  new  fossil  Phyllopod  from  the  Upper  Coal  Meas- 
ures of  the  K'ewcastle  District,  N.  S.  W.,  belonging  to  the  genus  Leaia. 
This  is  the  second  genus  of  that  family  known  firom  the  whole  of 
Australia.  Mr.  Etheridge  has  named  the  species  Leaia  mitchellii  in 
honor  of  its  discoverer,  Mr.  Mitchell.  (Proceeds.  Linn.  Soc.  N.  S. 
Wales,  Vol.  vii,  1892). 

Cenozoic. — Mr.  J.  H.  Cooke  reports  finding  the  jaw  of  an  Arctic 
bear,  Vrtm  aretos  In  pleistocene  strata  of  Malta.  The  fossil,  consist- 
ing of  an  entire  ramus  with  its  canine  and  molar  teeth,  was  found  in 
a  cavern  together  with  bones  of  elephants,  hippopotami,  a  stag,  and  a 
large  dog.  (Knowledge,  Dec.  1, 1892). — According  to  Baron  DeGreer 
the  Pleistocene  changes  of  level  in  North  America  as  well  as  in 
Europe,  are  doeely  connected  with  the  local  structure  of  the  earth's 
crust  and  with  the  local  extension  of  the  glaciations,  and  that  these 
<;hanges  cannot  be  accounted  for  by  changes  in  the  level  of  the  sea. 
(Amer.  Geol.,  Jan.,  1893). — M.  Bureau  has  described  two  fossil  plants 
from  the  Calcaire  gromer  parisien.  The  first,  called  by  the  author 
Aralia  eocenica,  is  represented  by  an  impression  of  a  leaf  remarkable 
for  the  slender,  long  petiole.  The  second,  Monochoria  parieiemis, 
resembles  strongly  certain  species  of  living  Monochoria  found  in  India, 
Ceylon,  Malay,  China  and  Japan.    (Revue  Scientifique,  Jan.,  1893). 
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MmERALOGY  AND  PETROGRAPHY.* 

The  Rocks  of  the  Thalhorn.— In  the.  Thalhorn  of  the  Upper 
Amarioer  Thai  are  found  a  porphyritic  granite,  between  conglomerates 
composed  of  gabbro  pebbles  in  a  schistose  matrix,  and  also  serpen- 
tines, massive  gabbro,  schists,  and  various  contact  rocks.  Linck'  gives 
a  good  petrographica]  description  of  all  these,  and  geological  notes  of 
their  occurrence.  The  main  granite  mass  is  a  portion  of  the  well- 
known  Kamm  granite.  It  is  found  in  dykes  and  flows,  and  it  varies 
in  its  composition  and  structure  from  a  typical  granitite  containing 
two  feldspars,  through  porphyritic  granite  and  syenite  to  lamprophyric 
minettes.  The  unaltered  sediments  near  the  eruptive  are  graywackes. 
On  the  contact  with  the  granite  the  elastics  are  altered  to  knotty  schists 
that  are  predominantly  biotite  schists  flecked  with  light  spots,  consist- 
ing mainly  of  quartz  and  feldspar  in  micropegmatitic  intergrowths, 
surrounded  by  biotite.  Extreme  alteration  gives  rise  to  hornstones,  of 
which  the  writer  recognizes  several  varieties.  In  these  biotite,  feld- 
spar, hornblende  and  micropegmatite  are  so  orientated  as  to  resemble 
the  poicilitic  structure  of  many  diabases  and  other  basic  rocks.  Horn- 
blende is  abundant  in  them  as  needles  scattered  through  the  ground- 
mass  and  as  large  phenocrysts.  The  conglomerates  occupy  the  greater 
share  of  the  writer's  attention.  In  one  group  acid  pebbles  occur  in  a 
sandy  or  clayey  matrix  of  basic  detritus,  in  which  biotite,  feldspar  and 
hornblende  are  new  products  of  alteration.  A  second  group  includes 
rocks  made  up  partly  of  gabbro  material.  Here  the  author  again 
recognizes  two  groups,  in  one  of  which  diallage  and  other  gabbro  con- 
stituents are  occasionally  present  in  the  grouudmass,  and  a  second  in 
which  gabbro  material  forms  a  very  large  portion,  either  of  the  matrix 
or  of  the  pebbly  portion  of  the  rock.  In  either  case  the  rock  is  much 
altered,  with  the  resulting  formation  of  plagioclase  and  hornblende. 
The  serpentine  of  the  region  was  originally  an  olivine-enstatite  rock 
and  not  a  gabbro  as  has  been  supposed. 

The  New  Jersey  Eleolite-Syenitec— TheNew  Jersey  Eleolite- 
syenite  dyke  described  by  Emerson^  is  again  studied  by  Kemp,*  who 

^Edited  by  Dr.  W.  S.  Bayley,  Colby  University,  Watcrvillc,  Me. 
'Mitth.  d.  geol.  Landesanst  v.  Elsass-Loih.,  iv,  1892. 
•Amer.  Jour.  Science,  iii,  xxiii,  p.  302. 
*Trans.  N.  Y.  Acad.  Sci.,  Vol.  xi,  p.  60. 
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declares  that  the  earlier  description  applies  only  to  that  phase  of  tbe 
rock  occurring  in  the  northern  and  the  southern  portions  of  its  extent. 
The  pyroxene  throughout  the  dyke  is  aegerine.  Cancrinite  and  soda- 
lite  are  both  fairly  abundant  in  it.  An  analysis  of  specimens  collected 
from  about  the  point  visited  by  Emerson  gave : 

SiO,    A1,0,  Fe,0,  MnO  CaO    MgO    K,0    Na^O    Loss    Total 
50.36  19.34    6.94      .41    3.43  notdet.    7.17      7.64     3.51=9^.80 

Eleolite  porphyries  with  a  tinguaitic  groundmass  are  closely  asso- 
ciated with  the  more  abundant  syenite,  and  along  the  eastern  side  of 
the  great  dyke  are  smaller  ones  of  ouachitite  and  fourchite.  The  basic 
material  of  these  small  dykes,  when  first^  studied,  was  regarded  as 
porphyrite.  Contact  effects  produced  by  the  intrusion  of  the  syenite 
through  the  surrounding  shales  are  noticed  on  the  east  side  of  the 
dyke,  where  the  sedimentaries  have  been  changed  to  biotitic  hornfels. 

Mica  Peridotite  from  Kentucky. — A  mica  peridotite*  from  a 
dyke  in  Crittenden  Co.,  Ky.,  is  composed  essentially  of  biotite,  serpen- 
tine, and  pero&kite,  with  smaller  proportions  of  apatite,  muscovite^ 
magnetite,  chlorite,  calcite,  and  other  secondary  products.  The  bio- 
tite and  serpentine  constitute  about  75%  of  the  entire  rock.  The  mica 
is  in  large  plates  in  which  are  scattered  the  grains  and  shreds  of  ser- 
pentine.   The  composition  of  the  rock  follows : 


SiO,     TiO, 

AIA 

Fe,0,    FeO    CaO    MgO    K,0    Na,0 

H.O    P,0,    CO, 

J3.84     3.78 

5.88 

7.04     6.16     9.46    22.96    2.04      .33 

7.60      .89     .43 

and  small  quantities  of  Cr,0„  MnO,  NiO,  CoO,  BaO  and  CI.  The  rock 
represents  a  new  type  of  peridotite  in  which  biotite  takes  the  part  of 
an  amphiboloid  in  the  more  usual  types. 

Rhyolites  in  Maryland  and  Penn. — G.  H.  Williams'  has  iden- 
tified an  extensive  series  of  old  volcanic  rocks  in  the  South  Mountain 
region  of  Pennsylvania  and  Maryland.  The  Vocks  have  hitherto  been 
considered  sedimentaries,  but  to  the  writer  they  exhibit  all  the  pecu- 
liarities of  eruptives,  though  some  of  the  beds  are  fragmental  tufas 
and  breccias.  The  two  principal  types  are  rhyolite  and  basalt.  The 
former  possesses  all  the  features  of  recent  eruptives,  such  as  iSowage 

*Anicr.  Jonr.  Sci.,  Ill,  xxxviii,  p.  130. 

•J.  S.  Dillcr,  Amer.  Jour.  Sci.,  xliv,  1892,  p.  286. 

»Ib.,  xliv,  1892,  p.  482. 
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lines,  spherulites,  lithophysae  and  am  jgdalotdal  cavities.  Quartz  and 
an  alkaline  feldspar  are  the  prevailing  phenocrysts,  while  the  ground- 
mass  is  a  quartz-feldspar  mosaic.  The  basalts  are  much  altered,  but 
their  structure  is  clearly  that  of  an  eruptive.  A  detailed  account  of 
the  rocks  is  promised  later. 

The  Nepheline  and  Leucite  Rocks  of  Brazil. — ^A  more 
careful  study  of  a  few  of  the  Brazilian  nepheline  and  leucite  rocks 
undertaken  by  Hussak^  has  resulted  in  the  discovery  of  leucite  in  some 
of  the  phonolites,  and  in  the  detection  of  leucite-tephrit^s  containing 
pseudo-crystals.  The  leucitophyres  consist  of  phenocrysts  of  sanidine, 
augite,  nepheline  and  pseudo-leucites  in  a  groundmass  of  small  zeoli- 
tized  leucites,  augite,  magnetite  and  nepheline.  The  leucite-tephrites 
are  all  characterized  by  the  possession  of  the  pseudo-leu  cites.  In  many 
cases  these  are  nothing  but  spherical  masses  of  the  rock  material  sur- 
rounded by  biotite  plates.  In  other  cases  the  biotite  surrounds  anal- 
cite  or  mixtures  of  analcite  and  calcite.  The  structure  of  several  of 
these  rocks  is  the  diabasic.  With  these  the  author  would  place  a  rock 
described  by  EigeP  from  the  Cape  Verde  Islands,  and  the  augite-por- 
phyrite  described  by  Kemp'*^  from  Deckertown,  N.  J.,  in  both  of  which 
traces  of  leucite  are  thought  to  have  been  discovered.  Hussak  has 
also  found  a  leucitite  dyke  in  phonolite  near  P0908  de  Caldas,  and  a 
leucitite  tufa  composed  of  fragments  of  basalt,  isolated  crystals  of 
leucite  changed  to  analcite,  pieces  of  augite  and  crystals  of  magnetite. 
The  author  concludes  his  paper  with  remarks  on  'pseudo-crystals* 
combating  the  view  of  Derby  that  they  are  true  leucite  crystals  filled 
with  inclusions  of  the  rock's  groundmass. 

The  last  named  writer"  has  examined  the  Peak  of  Tingua  with  some 
<;are,  finding  eleolite-syenite,  phonolite  and  dykes  of  basic  rocks.  The 
syenite  and  phonolite  are  thought  to  be  phases  of  the  same  magma,  as 
they  apparently  grade  into  one  another.  The  phonolitic  phase  occurs 
both  in  dykes  and  in  flows  associated  with  phonolite  tufas.  The  origin 
of  the  pseudo-crystals  is  discussed  briefly. 

Petrographical  News. — Brauns"  has  discovered  hauyne  in  the 
pumice  sandstone  near  Marburg,  a  mineral  hitherto  unobserved  in  the 
8Neues.  Jahrb.  f.  Min.,etc.,  1892,  II,  p.  141. 
'American  Natobalst,  Feb.,  1892,  p.  165. 
i^Sce  above  under  *The  New  Jersey  EleoIitc-Syenite.' 
"Quart.  Jour.  Geol.  See.,  May,  1891.  p.  261. 
^'Zeits.  d.  deutsch.  geol.  Gesell.,  xliv,  1892,  p  149.; 
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rock  because  of  the  loss  of  its  characteristic  blue  color  through  alter- 
ation. The  list  of  minerals  common  to  this  rock  and  to  those  of  the 
Laacher  See  is  now  complete,  so  that  the  belief  in  a  common  origin 
for  them  is  rendered  almost  a  certainty. 

C.  W.  Hall"  gives  a  few  notes  on  rocks  collected  from  Central  Wis- 
consin, describing  very  briefly  hypersthene  and  quartz  gabbros  in 
which  there  is  much  secondary  hornblende,  and  quartz  diorites  and 
gneisses  regarded  as  squeezed  gabbros. 

A  fourchite  boulder  in  which  are  large  arfvedsonite  phenocrysts  is 
mentioned  by  Kemp"  as  occurring  at  Aurora,  Cayuga  Co.,  N.  Y.  The 
same  author  mentions  the  existence  of  rhyolite,  hypersthene,  andesite 
and  andalusite-homstone  from  near  Gold  Hill,  Toole  Co.,  Utah. 

Spherulites^^  of  andalusite  occur  in  the  carboniferous  clastic  schists 
of  Beaujeu,  France.  The  schists  are  composed  of  black  and  white 
mica  fragments  in  a  paste  of  sericite  and  hematite. 

Turner^*  makes  brief  mention  of  basaltic,  andesitic  and  rhyolitic 
lavas,  whose  source  was  the  late  Tertiary  cone  Mt.  Ingalls,  in  Califor- 
nia. 

Crystallographic  Study  of  Diopsides. — Some  very  careful 
crystallographic  observations  have  been  made  by  A.  Schmidt"  upon  the 
diopsides  of  the  Alathal,  of  Achmatowsk,  of  Nordmark,  of  the  Ziller- 
thal  and  the  Arany-Berg.  Many  crystals  from  each  of  these  famous 
localities  were  examined,  and  much  new  data  was  obtained  concerning 
the  mineral.  The  following  new  planes  were  dbcovered :  41^  and 
5P|  on  the  white  diopside  from  Achmatowsk ;  VP^  on  the  green 
variety  from  the  same  place ;  oo  P6^  in  the  Nordmark  species ;  oo  Pio, 
oo  P4^  and  oo  Pj  on  the  nearly  colorless  small  crystals  from  Schwarzen- 
fitein  in  the  Zillerthal,  and  oo  P?  and  P4  on  the  black  Arany-Berg 
mineral.  The  form  P4  appears  in  Goldschmidt's  '  Index,'  but  no  ref- 
erence to  it  could  be  found  by  the  author  in  the  original  memoirs. 
The  axial  ratios  of  the  different  varieties  are : 

Alathal 1.0895  : 1  :  .5894  /9  =  74°15'47" 

Achmatowsk  (white) 1.0909  :  1  :  .5899  fi  =  74°10'42" 

Achmatowsk  (green) 1.0961  :  1  :  .6985  /?  =  73^31 '8" 

"Minn.  Ac.  Nat.  Science,  III,  No.  2,  p.  251. 

"Trans.  N.  Y.  Acad.  Sci.,  xi,  p.  92. 

**L*vy.     Bull.  Soc  Fran?  d.  Min.,  xv,  1892,  p.  121. 

"•Amer.  Jour.  Sci.,  Dec.,  1892,  p.  456. 

"Zeits.  f.  Kryst.,  xxi,  1892,  p.  1. 
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Nordmark 1.0916  :  1  :  .5848  ,3  =  74^38'5r 

Zillerthal  (colorless) 1.0922  :  1 :  .5887  ^  =  74°16'28" 

Arany-Berg  (yellow) 1.0945  :  1  :  .5918  ^  =  74^19'38" 

Arany-Berg  (black) 1.0913  :  1  :  .5875  ^  =  74°  4'53" 

The  optical  angle  for  the  Nordmark  crystals  is  2Vna  =  60°44',  and 
CAc  =  45^=^21'.  For  the  dark  Zillerthal  diopside  2Vna  =  58^56' 
and  CAc  =  34*^4'. 

Herderite  from  Hebron,  Maine. — A  single  specimen  of  Her- 
derite  from  Hebron,  Maine,  is  described  by  Welk  and  Penfield'*  as  a 
few  yellowish  white  crystals  on  albite.  The  crystals  have  a  tabular 
habit,  with  oP,  oo  P,  3P  and  iP  the  only  forms  observed.  The  density 
is  2.975  and  composition  : 

PA    BeO    CaO(bydiff.)     H,0    F    Insol.      Total 
40.81  15.32  32.54  5.83    .40    5.27  =  100.17 

Corresponding  to  Ca  Be  (OH)  PO^  or  a  herderite  in  which  nearly  all 
of  the  fluorine  is  replaced  by  hydroxyl. 

Mineralogical  Notes — A  calcium  carbonate  of  secondary  origin 
from  the  Marble  Mountains  of  Wolmsdorf  in  Glatz  has  been  analyzed 
by  Kosmann*'  with  the  following  astounding  result :  Ca  CO,  =  4.32 ; 
chemically  combined  H,0  =  1.54;  mechanically  combined  H,0  = 
94.13.  The  author  believes  the  mineral  to  be  a  hydrated  carbonate 
CaCO,  +  2HjO  capable  of  absorbing  a  large  quantity  of  water,  simi- 
lar to  the  *  Mountain  Milk '  of  Rose. 

The  friedelite  of  the  Manganese  mine  of  Sjogrube,  Orebro,  Sweden, 
occurs  in  large  quantity  in  clefts,  veins,  etc.,  that  are  partially  filled 
with  calcite.    An  analysis  yielded  Igelstrom  :** 

SiO,    CI    MnO    FeO    CaO    MgO    NaO    H,0      Total 
34.36  3.00  45.88     1.35    1.50      1.50     2.79      9.00  =  99.38 

On  the  Azurite  from  the  Laurion  Mts.,  Greece,  Zimanyi"  has  found 
28  forms,  three  of  which  (iPoo",  jPoo  and  f P^  )  are  new.  The  crys- 
tals have  the  usual  habit  of  the  mineral,  and  they  compare  favorably 
in  beauty  with  those  from  Chessy,  Arizona  and  Utah. 

"Amer.  Jour.  Sci.,  xliv,  1892,  p.  114. 
"Zcits.  d.  deutsch.  geol.  Ges.,  xliv,  1892,  p.  166. 
»Zcits.  f.  Kryst.,  xxi,  p.  92. 
«Ib.,  xxi,  p.  86. 


Digitized  by 


Google 


1893.]  Mineralogy  and  Petrography,  277 

Tremolit^  pseudomorphs  after  sahlite  from  the  limestone  of  CanaaD, 
Ct.,  have  the  composition : 


SiO,    AljO, 

Fe,0.    FeO    CaO    MgO    K,0    Na,0 

60.98     .10 

.12        .19     14.64  23.62     .13       .21 

The  controversy  over  the  nature  of  Melanophlogite  is  not  yet  ended. 
Bombicci**  has  recently  defended  himself  against  the  attack  of  Friedel, 
and  in  his  defense  he  accuses  his  opponent  with  misquoting  him. 

New  Minerals. — Oanophyllite,  from  Harstij^,  near  Pajsberg, 
Sweden,  is  a  manganese  zeolite*^  that  is  associated  with  barite,  lead, 
and  rhodonite.  It  occurs  in  large  brown  monoclinic,  prismatic  crys- 
tals, in  which  ao  P  is  combined  with  the  base  and  the  clinodome.  a  :  b 
:  e  =  .413  :  1  : 1.831.  /?  =  SG^S^.  On  cleavage  plates  parallel  to  oP 
a  percussion  figure  may  be  produced,  one  of  whose  rays  is  parallel  to  a 
and  the  other  two  inclined  at  60^  to  this.  Plane  of  optical  axes  is 
perpendicular  to  oo  Poo ,  with  c  the  first  bisectrix.  2E  (air)  =  41^53' 
for  sodium  light,  and  2V  =  23^52'.  The  pleochroism  is  strong  c  =  A 
=  yellow-brown ;  a  =  B  and  b  =  C  =  colorless.  The  density  is 
2.84  and  hardness  =  4.  A  mean  of  two  analyses  gave  Hamberg  a 
result  that  may  be  represented  by  8Si02  AljO,  7MnO  +  GH,0.' 

SO,    Aip,    FcjO,    MnO    CaO    MgO    PbO(?)    K,0    Na,0    H.O    Total 
39.67     7.95        .90      35.15    1.11      .20        .20         2.70     2.18    9.79  =  99.85 

Pyrophanite,  described  by  the  same  author  as  occurring  in  the  same 
mine,  is  a  manganese  titanium  compound  isomorphous  with  ilmenite. 
An  analysis  gave : 

SiO,    TiO,    MnO    Fe^O,    Sb.O,    Total      • 
1.58    50.49    46.92     1.16       .48=100.63 

It  is  found  as  brilliant,  deep  red,  transparent  tables,  associated  with 
ganophyllite.  a  :  c  =  1  : 1.369.  The  double  refraction  is  strong,  and 
the  indices  of  refraction  for  sodium  light  are  to  =  2.481,  €  =  2.21. 
Density  is  4.537. 

Synthesis  of  the  Members  of  the  Sodalite  Group. — ^The 
minerals  of  the  sodalite  group  have  been  manufactured  by  Morozie- 

'    "W.  H.  Hobbs.    Amer.  Gcol.,  July,  1892,  p.  44. 
''Ball.  d.  1.  Sot.  Frang  d.  Min.,  xv,  p.  144. 
"Ref.  Neues.  Jahrb.  f.  Min.,  etc.,  1892,  II,  p.  234. 


Digitized  by 


Google 


278  The  Amerioan  Naturalist  [March, 

wics"  as  microscopic  crystals.  A  mixture  of  65  parts  SiO,  +  3Aq^ 
44  parts  A1,0,  +  3Aq,  and  33  parts  gypsum,  heated  in  a  platinum 
crucible  with  an  excess  of  Glauber's  salt,  yielded  tiny  cubes  and  dode- 
cahedra  of  hauyne  or  sodalite.  When  heated  with  an  excess  of  Na, 
SO4  +  Na  CI  a  substance  was  obtained  that  is  supposed  to  be  an  iso- 
morphous  mixture  of  the  two  pdinerals  above  mentioned,  and  in  addi- 
tion some  sodalite  cr3rstals  were  produced.  When  heated  with  Na  CI 
alone  sodalite  only  resulted. 

Methods  and  Instruments. — A  simple  method  for  determining 
the  value  of  the  optical  angle  in  thin  sections  of  minerals  is  described 
by  Lane.*^  It  consists  essentially  of  the  measurement  of  the  angular 
distance  between  the  hyperbolas  of  the  biaxial  interference  figure  by 
means  of  the  sub-stage  mirror. 

A  cheap  form  of  cr3r8tal  refractometer  constructed  on  the  same  prin- 
ciples as  the  larger  Zeiss  instrument  has  been  made  by  Czapske."  The 
height  of  the  complete  instrument  is  only  25  cul  It  is  suitable  for 
all  ordinary  refraction  work. 

An  Appendix  to  the  **  Gems  of  North  America.'* — Mr. 
Kunz  has  issued  an  appendix  to  his  valuable  'Gems  and  Precious 
Stones  of  North  America"^  that  brings  the  volume  up  to  date.  Most 
of  the  material  in  the  appended  chapter  has  appeared  in  the  journals, 
but  some  of  the  information  it  contains  is  new.  The  author  states  that 
the  sapphire  gravels  of  Ruby  Bar,  Montana,  and  the  turquoise  mines 
of  New  Mexico  are  now  being  worked  by  companies  that  expect  their 
outlay  of  capital  justified  by  a  goodly  yield  of  gem  material.  The 
turquoise  company  has  already  taken  from  their  diggings  about  a 
hundred  thousand  dollars  worth  of  gems. 

-  »Ncncs.  Jahrb.  f.  Min.,  etc.,  1892,  II,  p.  139. 
^Science,  Dec.  28, 1892,  p.  864. 
"Neue5.  Jahrb.  f.  Min.,  etc.,  1892, 1,  p.  209. 
»Cf.,  Amer.  Naturalist,  Dec,  1891,  p.  1119.  * 
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BOTANY. 

An  International  Botanical  Congress". — After  careful  consid- 
eration of  all  the  coDditions  it  has  been  thought  advisable  to  take 
steps  toward  securing  an  International  Congress  of  Botanists  in  con- 
nection with  the  meeting  of  the  American  Association  for  the  Advance- 
ment of  Science  in  Madison  next  August.  Upon  the  return  of 
Professor  Underwood  from  Genoa  with  his  report  of  what  was  done 
there,  as  well  as  of  what  was  left  undone,  such  a  Congress  seemed  a 
necessity,  especially  when  it  was  learned  that  the  delegates  to  the 
Grenoa  Congress  expected  one  to  be  held  in  America  this  year  in  order 
to  complete  the  work  left  by  them.  Moreover,  the  Columbian  Expo- 
sition will  doubtless  bring  many  foreign  botanists  to  this  country 
daring  the  year,  and  most  of  these  will  attend  our  scientific  meet- 
ings whenever  it  is  possible  to  do  so.  It  seems  wise,  therefore,  to 
take  advantage  of  these  favorable  conditions  and  to  arrange  for  a 
formal  Congress. 

After  a  good  deal  of  consultation  on  the  part  of  those  who  could 
more  readily  do  so,  it  was  suggested  that  the  Chairman  of  the  Sec- 
tion of  Botany  of  the  American  Association  for  the  Advancement  of 
Science  and  the  President  of  the  Botanical  Club  (Dr.  Wilson)  should 
appoint  a  committee  to  take  the  matter  in  hand.  In  accordance  with 
this  suggestion  notices  were  sent  on  Dec.  9  to  the  following  gentle- 
men with  the  request  that  they  serve  on  such  committee:  J.  C.  Arthur, 
L.  H.  Bailey,  N.  L.  Britton,  D.  H.  Campbell,  J.  M.  Coulter,  B.  T. 
Galloway,  Conway  MacMillan,  B.  L.  Robinson,  William  Trelease,  L. 
M.  Underwood,  George  Vasey. 

it  is  to  be  hoped  that  the  heartiest  support  will  be  given  to  the  com- 
mittee in  their  effort  to  bring  to  a  successful  issue  the  purpose  for 
which  they  were  appointed. — Charles  E.  Bessey,  Chairman  of  Sec- 
tion O  (Botany),  A.  A.  A.  & 

Botanical  Notes. — Mr.  B.  M.  Davis,  in  the  December  number  of 
the  **  Annals  of  Botany  "  describes  and  figures  all  the  stages  of  devel- 
opment f^om  the  carpospore  co  the  young  growing  plant  of  Champia 
parvula,  one  of  the  common  red  seaweeds  of  both  the  Atlantic  and  the 
Pacific  coasts.  It  is  a  valuable  contribution  to  the  embryology  of  the 
Floridete, — A.  P.  Morgan  describes  in  the  "Journal  of  the  Cincinnati 
Bociety  of  Natural  History  (October)  a  singular  new  fiingus  of  the 


Digitized  by 


Google 


280  The  American  NaiuralUi.  [ifmroh, 

family  Phallacese,  for  which  he  proposes  the  generic  Dame  Phallogader. 
It  appears  to  connect  the  Phallacese  with  the  Lycoperdacese ;  in  fact  it 
is  difficult  to  say  why  it  may  not  be  placed  near  the  Puff-Balls  rather 
than  near  the  Stink-Horns.  The  single  species  is  P.  eaceatus.  Speci- 
mens have  been  collected  in  Ohio,  New  York  and  Connecticut,  show- 
ing that  it  is  not  local  in  its  distribution. — In  the  ^'  Contributions  from 
the  U.  S.  National  Herbarium,"  issued  in  December,  1892,  J.  M.  Hols- 
inger  publishes  lists  of  the  plants  collected  by  C.  S.  Sheldon  and  M.  A. 
Carlton  in  the  Indian  Territory  in  1891.  The  novelties  are,  a  variety 
{Jascmdata)  of  Solidago  missourieneis ;  a  species  of  trailing  morning 
glory  {fymiKBa  carietoni)  with  narrowly  lanceolate  leaves  and  large 
flowers  (2  to  2J  inches  long)  which  are  solitary  or  occasionally  in  twos 
or  threes ;  and  a  new  Euphorbia  {E.  strictior)^  with  very  narrow  leaves. 
Dr.  Engelmann's  E,  polyphyllay  the  description  of  which  has  hitherto 
not  been  published,  is  here  characterized  and  distinguished  from  JEJ. 
tvrightii,  E,  strietior  and  E.  discoidalia. — In  the  same  publication  Mr. 
Carleton  publishes  some  useful  **  Observations  on  the  Native  Plants  of 
Oklahoma  Territory  and  Adjacent  Districts."  His  observations  upon 
the  native  grasses  are  especially  valuable. — Mr.  B.  B.  Smyth,  of  Topeka, 
Kansas,  has  published  a  useful  "  Check-list  of  the  Plants  of  Kansas/' 
with  especial  reference  to  his  proposed  distribution  of  botanical  speci- 
mens.— The  Contributions  to  American  Botany  from  the  Herbarium 
of  Harvard  University  which  the  writings  of  Gray  and  Watson  have 
made  familiar  to  botanists  throughout  the  world,  have  been  resumed 
by  Dr.  B.  L.  Robinson,  the  Curator  of  the  Gray  Herbarium.  His 
latest  contribution  consists  of  Descriptions  of  New  Plants  Collected  in 
Mexico  by  C.  C.  Pringle  in  1890  and  1891,  with  notes  upon  a  few  other 
species.  Among  the  more  notable  things  is  a  new  genus  of  Umbel- 
liferse  to  which  he  gives  the  name  Coulterophytum^  which  suggests  that 
the  author  has  taken  the  hint  given  by  Otto  Kuntze  in  regard  to  the 
manufacture  of  names!  Geissolepie,  a  new  genus  of  Compositse  is 
represented  by  a  single  species  of  prostrate  plants  from  San  Luis 
Potosi. — Dr.  Britton,  in  the  Transactions  of  the  N,  Y.  Academy  of 
Sciences  (Nov.,  1892),  discusses  **  Ranunculus  repent  and  its  Eastern 
North  American  Allies."  He  recognizes  six  species  as  follows:  1.  R. 
repens  L.,  sparingly  introduced  from  Europe;  2.  R,  macounii  Hook, 
Canada  and  in  the  Rocky  Mountains  of  U.  S. ;  3.  R.  hispidns  Michx., 
Ontario  to  Georgia  and  west  to  Michigan,  Northwest  Territory  and 
apparently  to  Texas ;  4.  R.  faacicularis  Muhl.,  widely  distributed ;  5. 
R.  septentrlonalis  Poir.,  eastern  Canada  to  Minnesota,  south  to  Pa.  and 
Ky.;  6.  R.palmatus Ell,  South  Carolina,  Ga.  to  Fla.— In  a  "Prelim- 
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inary  List  of  American  Species  of  Polygonum  "  in  the  Tarrey  Bulletin 
for  December  Mr.  John  K.  Small  enumerates  seventy-nine  species. 
Some  changes  are  made  in  the  nomenclature,  and  two  new  species  (P. 
mtxieanum  and  P.  pringlei  are  described  from  San  Luis  Potosi,  Mex- 
ico.)— "  Amherst  Trees,"  by  Professor  J.  E.  Humphrey,  and  "  The 
Woody  Plants  of  Manhattan  in  their  Winter  condition,"  by  Professor 
A.  S.  Hitchcock,  are  two  pamphlets  which  indicate  the  increasing 
interest  in  forest  trees  as  constituents  of  the  flora  of  a  locality.  The 
first  named  is  the  more  popular  and  treats  of  many  New  England 
trees  from  the  standpoint  of  the  tree  lover  and  the  landscape  gardener ; 
the  second  is  quite  scientific,  and  is  intended  to  aid  the  people  of  the 
plains  (Kansas)  to  identify  trees  in  their  winter  state. — A.  W.  Bennett 
has  published  in  the  '*  St.  Thomas  Hospital  Reports  "  (London)  a  use- 
ful paper  entitled  "  Vegetable  Growths  as  Evidence  of  the  Purity  or 
Impurity  of  Water."  He  discusses  the  subject  under  four  heads,  as 
follows :  I.  Flowering  Plants ;  II.  Fungi ;  III.  Alg» ;  and  IV,  Char- 
acese.  The  presence  of  the  first  is  "  a  sign  of  comparative  purity  of 
the  water ; "  of  the  second  of  the  impurity  of  the  water.  The  blue- 
green  slgSB  (CyanopkycecE^)  "should  be  regarded  as  rendering  it  (the 
water)  unfit  for  domestic  purposes."  The  chlorophyll-green  algse 
{ChhrophyeecB)  are  probably  innoxious,  in  spite  of  the  prevalent  opin- 
ion to  the  contrary.  The  Gharacese  are  regarded  as  noxious  "  since 
when  decaying  they  give  off  a  strong  fetid  odor,  accompanied  by  evo- 
iution  of  sulphuretted  hydrogen  gas." 
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Allen's  Faunal  Areas  of  North  America.-^In  a  paper  on 
the  Distribution  of  North  American  Mammals,  Mr.  J.  A.  Allen  gives 
the  following  tabular  synopsis  of  the  faunal  areas  of  North  America : 

{Arctic. 
North  Temperate. 
American  Tropical. 

{North  Aroericao.  •< North  Temperate  Realm. 
AmiUkLn."'"""' }  <  American  T«,pical  Realm. 

Subregions     ■[  wi^^TVi^ite  }  =North  American  R^on. 

Provinces      -j  ...     '  V  ^Warro  Temperate  Region. 

f  Appalachian.     1  _H^ij  ^^^-^^^^ 

Subprovince.    ^^'^r^t''-  \  ~ 

IL'S"'"-     }=Arid  Province. 


Districts 


{Great  Plains, 
Great  Basin 
Pacific  Coast. 


ins.  1 
in.  y=< 
ast. ) 


Campestrian  Subprovince. 


'  Barren  Ground.  \  ... 
Alaskan- Arctic.  I^'^^- 
Aleutian.      ^ 
Hudsonian.  ^  u  o^ 
Canadian.       CoW  Temperate. 

Faunae  -j  Sitkan.         J 

Alleghanian.  '\ 

Carolinian.     >•  Humid  Warm  Temperate. 
Louisianian.  j 

[^ruTpkn.lT'oP-'- 

(Bull.  Am.  Mus.  Nat.  Hist,  Dec,  1892.) 

The  Madagascar  Fauna. — At  a  recent  meeting  of  the  Royaf 
Geographical  Society,  Canon  Tristram  made  the  following  remarks  on 
the  Fauna  of  Madagascar : 

''Madagascar  has  an  extraordinary  natural  history.  One  would 
suppose,  from  its  position,  that  this  would  be  African,  but  it,  like  ita 
people,  is  thoroughly  un-African.  The  monkeys  and  lemurs  of  Mada- 
gascar are  not  to  be  found  in  Africa,  while  all  the  great  African  ani- 
mals of  prey  are  absent.  Among  the  lemurs  is  one  known  as  the 
ayeaye,  the  formation  of  whose  digits  is  unique.  The  botany  is  almost 
as  peculiar. 
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"  We  saw,  at  the  last  meeting  of  the  Zoological  Society,  a  specimen 
of  the  egg  of  an  extinct  bird  of  Madagascar,  which  is  fifteen  times*  the 
bulk  of  an  ostrich  egg,  and  yet  the  bird  itself  does  not  appear  to  have 
been  larger  than — as  far  as  we  can  judge  from  remains — the  New  Zea- 
land moa,  an  extinct  bird,  to  which  it  had  an  affinity.  This  same 
peculiarity  runs  through  all  the  birds  of  Madagascar.  Of  course,  the 
water-birds  and  sea-fowl  are  the  same  as  those  of  Africa,  but  there  are 
one  or  two  extraordinary  exceptions.  There  is  the  snake-bird,  a  long- 
necked  bird  of  very  great  beauty  and  grace,  allied  to  the  cormorant, 
which  it  resembles  in  its  habits,  and  of  which  there  are  four  species  in 
liie  world — the  Madagascar  one  is  certainly  Indian.  Then,  again, 
another  puzzling  bird  to  naturalists  is  the  Mesites,  a  water-hen  peculiar 
to  Madagascar.  These  birds  are  usually  distinguished  by  a  small  tail 
and  a  short  tarsus,  whereas,  the  Madagascar,  which  is  related  to 
the  others,  has  a  long  tail  and  tarsus,  and  no  one,  until  M.  Audebert^ 
thought  the  bird  was  allied  to  the  rails.  There  is  a  group  of  cuckoos 
entirely  peculiar  to  Madagascar — ^the  coua — of  which  there  are  nine  or 
ten  species,  which  have  no  relations  at  all  in  Africa  or  India.  Then^ 
in  another  group,  we  have  a  bird  allied  to  the  thrushes,  but  not  Afri- 
can, although  allied  to  a  species  in  the  Mauritius  and  all  theMascarene 
Islands — the  Hypsipetes,  Altogether,  we  cannot  explain  the  Madagas- 
car Fauna,  but  it  shows  that  Madagascar  must  have  been  separated 
from  Africa  for  an  infinity  of  ages ;  and  its  natural  history  affinities 
are  certainly  rather  with  India  than  Africa,  and  yet  they  are  entirely 
distinct  and  peculiar.  No  doubt  there  is  a  great  deal  more  to  be  found 
oat  than  we  have  yet  obtained.  The  most  peculiar  specimens  seem  to 
come  from  the  northwest  part,  which,  I  believe,  has  been  but  slightly 
explored.  We  know  less  of  it  than  of  any  other  part,  and  that  leads 
one  to  hope  that  we  may  still  have  further  specimens,  and  that  we  may 
get  something  which  will  throw  light  generally  on  the  Madagascar 
fhuna,  which  is  represented  also  in  the  Seychelles  Islands,  in  the  Rod- 
rigaes,  and  in  Reunion,  also  in  the  Mauritius."  (Proceeds.  Roy.  Geog. 
Soc,  Nov.,  1892.) 

The  Nephridia  of  Amphioxus. — Boveri,  in  an  article^  which 
deserves  more  space  than  we  can  give  it,  describes  the  nephridia  of 
AmphioxuSy  and,  in  conclusion,  summarises  his  results  in  the  follow- 
ing words :  There  are  present  in  Amphioxus  all  the  elements  of  the 
nephridial  system  of  the  Craniata,  part  with  the  same  function  (pro- 
B9pbric  tubules),  part  in  comUnation  with  other  functions  (peribranchial 
'ZooL  Jahrbflcher.  Abth.  f.  Anat.  u.  Otitog.  V.,  1892. 
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cfaamb6r=proDephric  duct),  part  in  wholly  other  associatioDS  (genital 
chamber=roesonephric  tubules).  As  in  the  whole  of  the  rest  of  its 
organization,  Amphioxus,  in  its  urogenital  system,  shows  in  contrast 
with  the  Craniata,  a  condition  of  simplicity  and  indifierence,  which  is 
recapitulated  by  the  latter  in  their  ontogeny. 

These  facts  show  that  we  may  recognize  the  conditions  of  the  excre- 
tory and  sexual  apparatus  of  Amphioxus  as  primitive  from  which  the 
relations  found  in  the  Craniata  have  probably  developed.  Amphioxus 
is  therefore  to  be  taken  from  its  former  isolated  position,  and  it  shows 
itself  to  be,  as  in  all  its  other  organs,  so  with  reference  to  its  urogenital 
system  actually  as  the  primitive  type  of  the  vertebrates,  as  the  true 
primitive  vertebrate. 

The  Position  of  the  Marsipobranchs. — Prof  G.  B.  Howes 
has  reviewed^  the  various  conflicting  views  as  to  the  systematic  position 
and  affinities  of  the  lampreys  and  hag-fishes,  and  reconsiders  the  various 
structural  points  of  value  in  that  connection.  He  points  out  that  these 
forms  must  be  regarded  as  aberrant  gnathostomata ;  that  their  uro- 
genital apparatus  with  that  of  the  Teleosts  is  the  least  modified  survival 
of  an  hermaphroditic  apparatus  possessed  by  the  ancestors  of  the 
vertebrates ;  that  the  sucking  mouth  of  these  forms  has  been  second- 
arily acquired,  and  is  not  genitically  connected  with  that  of  the  batra- 
chian  larva.  The  arguments  from  the  hypopbysis  are  also  considered 
and  assigned  great  weight,  and  the  rasping  tongue  is  given  a  greater 
value  in  uniting  the  lampreys  and  myxinoids  than  is  the  sucking 
mouth.  As  a  result,  dismissing,  as  shown  above  the  term  Agnatha  for 
these  forms,  Howes  divides  the  Vertebrata  proper  into  Epicraniata  and 
Hypocraniata,  basing  the  division  upon  the  position  of  the  hypophysis ; 
the  Epicraniata  containing  only  the  Marsipobranchs.  He  has  also  a 
secondary  division  into  Euthorchidic  and  Nephrorchidic  series — the 
lampreys,  Teleosts  and  Dipnoi  belonging  to  the  former ;  all  other  verte- 
brates (except,  possibly,  some  ganoids)  belonging  to  the  latter  series. 
He  thinks  that  Haeckel's  famous  aphorism  that  the  Marsipobranchs 
*'  are  further  removed  from  the  fishes  than  the  fishes  are  from  man," 
fails  to  express  the  enormity  of  the  gap  between  these  forms  and  the 
higher  vertebrates. 

Degeneration  of  the  Clitoris. — In  a  paper  read  before  the 
American  Association  of  Obstetricians  and  Gynecologists  at  the  St 
Louis,  N.  W.,  meeting  in  1892,  Dr.  Robert  T.  Morris  stated  that  about 
80  per  cent,  of  all  Aryan  American  women  have  adhesions  which  bind 

^Frjns.  Biol.  Socy.     Liverpool,  VI,  1892. 
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together  the  glans  of  the  clitoris  and  its  prepuce.  These  adhesions 
may  bind  down  the  prepuce  so  closely  that  not  a  particle  of  the  glans 
clitoridis  is  in  sight  They  may  involve  half  of  the  glans,  or  they  may 
form  only  a  small  band.  Adhesions  which  involve  the  whole,  or  a 
large  part  of  the  glans  clitoridis  cause  profound  disturbances  in  the 
physical  and  mental  health  of  the  individual,  and  probably  form  the 
most  common  single  factor  in  invalidism  in  young  women. 

In  compiling  statistics  upon  the  subject,  Dr.  Morris  found  that  pre- 
putial adhesions  are  rare  among  negresses,  and  seem  to  occur  only  in 
those  possessing  a  large  admixture  of  white  blood. 

The  author  considers  the  degenerate  clitoris  a  characteristic  of  the 
civilized  white  race.  (Am.  Journ.  of  Obstetrics,  Vol.  xxvi,  1892.) 

Zoological  News — Reptiles. — Professor  O.  P.  Hay  has  a 
valuable  paper*  on  the  breeding  habits,  eggs,  and  young  of  certain 
snakes,  to  which  reference  must  be  made  by  all  who  wish  information 
on  this  subject  The  same  author  also  notes*  the  ejection  of  blood  from 
the  eyes  of  the  homed  toad.  The  same  habit  on  the  part  of  Phrynosoma 
has  been  noted  by  other  observers,  but  Professor  Hay  has  settled,  by 
microscopic  examination,  the  fact  that  it  is  really  blood  which  is 
squirted  out  from  the  outer  canthus  of  the  eye. 

Dr.  Oppel,  of  Freiburg,  i.B.,  deals^  with  the  fertilization  of  the  Rep- 
tilian Egg.  His  observations  were  made  upon  Anguis  fragilis,  Tropid- 
notua  natrix  and  Laeeria  viridis.  The  article  deals  with  the  behavior 
of  the  male  and  female  pronuclei  and  the  accessory  sperm  nucleus,  the 
questions  relating  to  the  latter  being  still  left  open. 

Dr.  H.  K.  Corning,  of  Prague,  deals  with  some  points  in  the  develop- 
ment of  the  vertebra  and  the  myotomic  coelom  in  Anguis  and  Tropido- 
notus*.  The  myotomic  coelom  persists  until  after  the  formation  of  the 
neural  arches  of  the  vertebrse,  hence  it  is  easy  to  see  that  the  segmenta- 
tion of  the  vertebra  results  from  the  formation  of  inter-vertebral  split- 
tings which  correspond  in  position  to  the  divisions  between  the  primi- 
tive myotomes.  The  whole  question  of  resegmentation  of  the  vertebral 
column  is  not,  says  Coming,  so  simple  as  has  been  thought. 

The  subject  of  Variation  in  the  snakes  of  North  America,  treated 
of  by  Cope  in  a  late    paper,^  is  taken  up  by  Hay,  in  his  Presi- 

•Proc.  U.  S.  Nat.  Mus.  XV.,  885,  1892;  cf.Troc.  Ind.  Acad.  Sci.,  1891, .p.  109, 
1892. 
*L.c.,  p.  375. 

*Archiv.  f.  mikr.  Anat  xxxix.,  215.,  1892. 
•Morph.  Jabrbuch.,  xvii.,  p.  611, 1892. 
'Proc.  U.  S.  Nat  Miis.,xW.,  689, 1892. 
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dential  address  before  the  Indbma  Academy  of  Science,^  where  he 
finds  in  four  species  of  snakes  that  in  Eutaenia  sirtalia  the  variation 
from  the  average  number  of  body  vertebrse  amounts  to  14  per  cent,  in 
Bascanion  eondrictor  to  6  per  cent,  in  Oyclcphis  vemalis  to  4.5  per 
cent,  and  in  Diadophis  pundalw  to  1?  per  cent.  In  the  caudal  verte- 
brse  the  variations  amount  to  35,  20,  23,  and  23.5  per  cent,  respect- 
ively, while  in  proportion  of  tail  to  body  the  per  cents  are  9.4,  28,  26, 
and  35.  Hay  states  that  were  breeders  interested,  they  could  very 
soon  produce  breeds  of  snakes  with  long  bodies  and  short  tails,  and 
short  bodies  and  long  tails,  or  any  other  combinations  that  might  be 
desired.  The  same  author  has  also  some  interesting  notes*  upon  the 
systematic  names  and  the  habits  of  the  species  of  Malaelemys. 

A.  J.  Bigney  notes'^  the  occurrence  of  Elaps  fulmts  in  Ripley 
County  (south  eastern)  Indiana. 

Some  observations  on  the  growth  of  the  rattle  of  the  rattlesnake  are 
given  by  Dn  Feokistow,  who  studied  specimens  sent  him  from  America. 
He  finds'^  that  the  rattle  is  frequently  shed,  and  (his  snakes  were  kept 
in  a  very  warm  room)  in  three  or  four  months  two  rattles  were  present, 
and  that  their  formation  has  nothing  to  do  with  ecdysis.  The  snakes 
were  made  to  register  the  vibrations  of  the  rattle  on  smoked  paper,  and 
it  was  found  that  the  vibration  was  a  compound  one,  consisting  of  the 
vibration  of  the  tail  as  a  whole,  and  of  the  rattle  independently  of  the 
tail  vibrations.  The  approximate  figures  of  vibrations  are  given  for 
the  tail  seventy-five,  of  the  rattle  one  hundred  and  ten  per  "minute." 

Mr.  W.  E.  Taylor  has  published  a  paper  on  the  Snakes  of  Nebraska, 
giving  descriptions  of  both  the  adult  and  the  young  of  every  species 
found  in  Nebraska,  together  with  remarks  upon  their  habits  and  pecu- 
liarities.   (Rept.  State  Board  Agric,  1891.) 

At  the  November  meeting  of  the  London  Zoological  Society,  Dr. 
Gunther  read  a  paper  descriptive  of  a  collection  of  reptiles  and  Batrach- 
ians  from  Nyassa  land,  transmitted  by  Mr.  Johnston,  containing 
examples  of  several  remarkable  new  species,  amongst  which  were  three 
new  Chameleons,  proposed  to  be  called  Chameleon  iaabeUimis,  Rham- 
pholeon  platyeeps,  and  R.  hrachyuroB.    (Nature,  Nov.  17, 1892.) 

«Proc.  Ind.  Acad..  1891,  p.  87. 

•Proc.  U.  S.  Nat.  Mus.  xv.,  1892.  Cf.  Proc.  Ind.  Acad.  Sci.,  1891. 
wProc.  Ind.  Acad,  Sd.,  1891,  p.  151. 1892. 

"Melanges  Biolog.  Acad.  Imp.    St.  Petersburg,  xiii.    Translated  in  Annals  and 
Mag.  Nat.  Hist,  vi,  xi,  54,  1898. 
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Batrachia — Mr.  Stejneger  reports  a  blind  Salamander  from  Rock 
House  Cave,  Missouri.  This  is  one  of  the  most  interesting  herpetological 
events  of  recent  years,  since  it  is  the  first  and  onlj  blind  form  among  the 
true  salamanders.  Mr.  Stejneger  considers  it  a  new  genus  of  the  family 
Desmognathidae,  and  gives  a  preliminary  description  of  it  under  the 
name  Typhlotrition  spekeus,  in  the  Proceeds.  U.  S.  Natl.  Mus.,  Vol.  XV. 
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EMBRYOLOGY. 

The  Star-fish  Larva.— Dr.  G.  W.  Field*  has  published  a  folly 
illustrated  study  of  the  development  of  our  common  star-fish  obtained 
at  the  U.  8.  Fish  Commission  Laboratory,  at  Woods  HoU,  Mass.  Spe- 
cial attention  -was  directed  to  the  mesenchyme,  mesodermal  pouches^ 
ciliated  bands  and  watervascular  system  of  the  larva  with  a  view  to, 
solving  the   meaning  of  the  echinoderm  larva. 

The  two  symmetrically  placed  outgrowths  of  the  archenteron 
acquire  connection  with  the  exterior  by  uniting  with  two  dorsal 
ectodermal  invaginations.  These  invaginations  form  two  water 
pores,  which  are  both  open  for  awhile.  The  one  on  the  right  closes 
up.  This  double  condition  is  not,  as  has  been  maintained,  an  abnormal 
condition,  but  as  Professor  W.  K.  Brooks  showed,  a  normal  and 
significant  fact. 

In  discussing  the  application  of  these  and  other  facts  to  the  phyllo- 
geny  of  the  Echinoderms,  the  author  holds  that- '  the  Echinoderm 
ancestor  was  probably  a  free-swimming  animal,  in  general  characters 
not  far  removed  from  the  ancestors  of  the  Turbellarians ;  a  creature  with  a 
well-difierentiated  digestive  tract,  ciliary  locomotor  apparatus,  excretory 
system,  respiratory  surface  not  localized;  coenogenetrically  modified 
by  the  acquirement  of  transparency,  long  arms  and  particularly  by 
modification  of  the  external  form,  by  changes  in  the  direction  of  the 
ciliated  bands,  as  pointed  out  by  Johannes  Miiller,  into  the  forms 
characteristic  for  the  various  Echinoderm  groups. " 

Germ-layers  of  Amphioxus.' — Basilius  Lwoff  has  recently 
published  a  short  paper  in  which  he  gives  the  results  of  his  observa- 
tions on  the  early  stages  of  Amphioxus  so  far  as  they  differ  from  those 
arrived  at  by  Hatschek. 

He  finds  that  there  is  no  period  of  rest  at  the  end  of  the  cleavage, 
at  least  as  far  as  the  smaller  ectoblastic  cells  are  concerned,  for  they 
continue  to  divide  frequently.  This  causes  a  change  in  the  relative 
position  of  the  cells  at  the  boundary  between  the  micromeres  and 
macromeres,  and  results  in  the  passive  invagination  of  the  entoblast,. 
ectoblastic  cells  being  the  active  agents. 

JQ.J.Mic.Sci.1892. 

*Biol.  Centralblatt,  12, 1892,  pp.  729-744, 8  figs. 
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This  multiplication  of  the  entoblastic  cells  is  not  equal  on  all  sides, 
Lowever,  but  is  most  frequent  on  the  dorsal  side  of  the  invagination ; 
so  that  the  ectoblast  becomes  invaginated  itself  at  this  point  and  push- 
ing the  entoblast  before  it  finally  forms  the  roof  of  the  cavity,  while  the 
sides  and  floor  are  lined  by  entoblast  At  the  same  time  the  margin 
grows  backward  and  the  gastrula  mouth  gradually  closes.  In  this 
invagination,  then  we  have  two  distinct  processes :  first,  the  invagina- 
tion of  the  entoblastic  cells  from  which  the  gut  is  formed,  (it  is  a  palin- 
genetic  process — the  gastrulation) ;  second,,  the  invagination  of  the 
dorsal  ectoblastic  cells ;  this  is  to  be  regarded  as  a  coenogenetic  process, 
that  has  nothing  to  go  with  gastrulation,  but  is  preparatory  to  the 
formation  of  the  chorda  and  the  mesoblast. 

LwofiT  was  unable  to  find  the  pole  cells  of  the  mesoblast  described  by 
Hatschek,  and  it  is  interesting  to  note  that  more  recent  observations 
by  E.  B.  Wilson  have  had  the  same  result.  Lwoff*  points  out,  more- 
over, that  even  if  these  cells  did  exist  they  could  have  no  connection 
with  the  mesoblastic  bands ;  the  latter  are  upon  the  opposite  side  from 
the  position  assigned  to  the  former. 

The  multiplication  of  the  cells  in  the  medullary  plate  causes  it  to 
fold  inward  along  the  median,  and  it  pushes  before  it  the  dorsal  wall  of 
the  archenteron,  leaving  a  mesoblastic  fold  on  each  side.  The  mesoblast 
is  purely  passive  in  its  evagination.  The  inner  half  of  each  fold  is 
composed  of  ectoblast  cells  from  the  roof  of  the  gastrula  cavity,  and 
the  outer  half  of  entoblast  from  the  side. 

The  lumen  disappears  in  each  mesoblastic  segment  after  it  has  been 
constricted  off*  from  the  general  fold.  Afterward  the  true  mesoblastic 
cavity,  which  is  to  become  the  body-cavity,  is  formed  by  the  separation 
of  the  cells  in  the  process  of  their  growth.  The  body-cavity,  therefore, 
is  not  a  true  enterocoel. 

The  chorda  is  formed  from  what  is  left  of  the  ectoblast  in  the  gas- 
trula cavity,  aided,  perhaps,  by  the  entoblast  at  the  anterior  end.  The 
chordal  plate  becomes  folded  outward,  and  the  two  sides  of  the  fold 
are  pushed  together  by  the  entoblastic  cells  that  at  this  stage  are 
jnaltiplying  rapidly  to  form  the  dorsal  wall  of  the  gut. 

R.P.  B. 

Epigenesis. — In  an  interesting  review  of  the  history  of  Evolution 
versus  Epigenesis,  Prof.  C.  Hertwig*  contributes  a  few  experiments 
apon  the  ^gs  of  Triton,  to  those  of  Chabry,  Fiedler,  Driesch  and 
others  all  tending  to  overthrow  the  position  occupied  by  Boux  and 

'Entwichlungs-Theorieen,  Berlin,  1892. 
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Watase  regarding  the  pre*formation  and  early  localization  of  embryonic 
organs.  While  Roux  held  that  the  frog's  eg^  is  a  mosaic  in  which 
definite  regions  must  become  certain  organs,  the  following  experi- 
ment of  O.  Hertwig  seems  to  show  that  this  is  unlikely  in  the  related 
form,  the  Triton. 

When  the  egg  of  Triton  palmatus  and  T,  cristatm  taken  in  May  and 
June  1892  was  dividing  into  two  cells,  a  delicate  silk  thread  was 
passed  around  it  and  drawn  together  so  as  to  gently  squeeze  the  two 
first  cells  somewhat  apart.  This  made  the  egg  somewhat  dumb-bell 
shaped. 

Each  cell  divided  and  finally  an  embryo  with  chorda,  somites  and 
nerve  tube  was  formed.  As  the  embryo  was  not  formed  so  as  to  lie 
with  its  left  on  one  of  the  hemispheroid  parts  of  the  ^g  and  its  right 
upon  the  other,  we  may  conclude  that  the  first  cleavage  did  not  divide 
the  Triton  tgg  so  as  to  separate  its  right-forming  from  its  left-forming 
material.  The  right  and  left  halves  are  not  separated  by  the  first 
cleavage.  In  fact  in  one  case  the  thread  separated  the  head  ftrom  the 
tail  region. 

It  is  only,  the  author  thinks,  by  understanding  the  multiplication  of 
the  Qgg  as  an  organism  and  the  gradual  interaction  of  the  numerous 
cells  of  any  stage  that  we  can  arrive  at  a  true  conception  of  the 
epigenesis-like  formation  of  an  embryo. 

Form  and  Chemical  Composition. — Curt  Hebst^  of  Zurich 
has  published  a  series  of  experiments  made  at  Naples  and  at  Triest  in 
the  endeavor  to  determine  if  the  form  of  organic  structures  is  dependent 
upon  their  chemical  composition.  To  this  end  the  eggs  of  sea  urchins, 
(three  species  were  tried),  were  reared  in  sea  water  to  which  definite, 
small  amounts  of  certain  salts  were  added.  The  salts  used  were  LI 
CI,  Li  Br,  Lil,  Li  NO3,  Li,  80^  Na  Br.  Nal,  Na,  SO,,  Na  N0„  K 
CI,  KBr,  KI,  K  NO,,  K,,  SO,.  RhCl,  CsCl,  Mg  SO,  and  Ca  CI, ;  the 
results  obtained  were  certain  peculiar  forms  of  larvsB,  and  the  expla- 
nation adopted  for  the  results  was  that  the  salts  acted  osmoticAlly,  not 
by  altering  the  chemical  constitution  of  the  eggs. 

Before  speaking  of  the  character  of  the  larvse  reared  under  these 
abnormal  conditions  we  will  first  note  a  few  incidental  results  sometimes 
seen.  One  is  that  in  a  number  of  eggs,  two  blastulse  were  seen  inside 
the  egg  membrane  so  that  separate  twins  had  been  formed  from  one  egg. 
Again  it  was  sometimes  observed  that  only  part  of  the  cleavage  cells 
formed  the  blastula,  the  rest  remaining  as  an  irregular  mass  within  the 

*Zeit.  f.  wise,  zool.65,  Dec,  1892. 
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same  egg  membrane.  These  facts  favor  the  views  of  Driesch  as  to  the 
equality  of  the  cleavage  cells  in  the  echinoderm.  Another  peculiar 
result  sometimes  followed  the  addition  of  salts,  namely^  the  production 
of  twin  gastrukeor  plutei  (without  processes)  or  even  of  multiple  larv» 
all  to  be  regarded  in  these  cases  as  due  to  fusion.  The  author  enter- 
tains no  doubt,  that  by  some  change  in  the  character  of  the  ectoderm  ceUs 
the  larvse  first  adhere  and  then  fuse  till  there  are  formed  complete  twins 
with  two  separate  mouths,  ani  and  (incomplete)  skeletal  systems, 
though  but  a  single  body  space. 

Coming  to  the  main  results  of  the  experiments,  we  find  that  two 
peculiar  larval  forms,  the  potassium  larvce  and  the  lithium  larvw  may 
be  formed  instead  of  the  normal  larvse  when  salts  of  potassium  or  of 
lithium  are  added  to  sea  water. 

The  potassium  larva  is  simply  a  pluteus  with  its  normal  digestive 
tract  and  cilia  but  without  the  characteristic  pluteus  processes  or  arms 
and  with  little  or  no  skeleton.  As  an  example  of  the  amount  of 
material  necessary  to  effect  this  result  may  be  cited  one  experiment  in 
which  eggs  fertilized  in  normal  sea  water  were  put  into  860  ccm.  sea- 
water  diluted  by  140  cm.  of  3.7%  KNO,  solution.  The  larvae  lived 
for  fourteen  days  but  had  scarcely  any  or  no  skeleton  and  no  arms. 

The  absence  of  the  skeleton  is  regarded  as  the  chief  thing  determin- 
ing the  absence  of  the  pluteus  arms ;  these,  it  is  believed,  naturally 
growing  as  they  are  constantly  stimulated  by  the  growing  skeleton.  The 
cells  to  form  the  skeleton  may  be  properly  arranged,  but  do  not  secrete 
the  lime  salts  to  form  the  skeleton. 

This  kind  of  larva  may  be  formed  by  other  salts  than  those  contain- 
ing potassium.  The  lithium  larva,  however,  is  formed  only  by 
salts  containing  lithium. 

This  latter  form  may  be  described  as  two  vesicles  attached  to  one 
another  by  a  hollow  stalk.  One  vesicle  has  a  thicker  wall  and  finer 
cilia  on  its  outside,  the  other  a  thin  wall  and  fewer,  longer  cilia  on  its 
outside.  This  larva  is  actually  formed  by  the  elongation  of  a  normal 
blastula  followed  by  a  partial  abstriction  into  two  vesicular  portions. 

It  is  regarded,  however,  as  having  the  morphological  value  of  a  gas- 
trula  which  has  grown  in  an  evaginated  form  so  that  the  thicker  walled 
vesicle  represents  the  entoderm  and  the  other  the  ectoderm. 

One  experiment  taken  at  random  will  serve  to  illustrate  the 
amount  of  salts  used;  to  1950  ccm.  sea-water  50cm.  3.7%  LI  CI 
solution  were  added;  the  characteristic  double  vesicle  larva  were 
formed,  but  all  died  on  the  eighth  day. 
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Most  iDteresting  differences  obtain  amongst  the  various  salts  of 
lithium  in  the  strength  of  their  action.  If  the  eggs  of  the  same  sea 
urchin  are  treated  simultaneously  with  the  various  salts  we  find  that 
at  a  given  time  the  larvsB  were  not  all  equally  far  advanced,  equal 
amounts  of  the  some  salts  acting  sooner  than  others  in  producing  the 
lithium  larva,  and  larger  amounts  of  some  salts  being  necessary  to 
produce  the  same  results  as  smaller  amounts  of  other  salts  of  lithium. 

From  a  table  of  such  experiment  the  author  concludes  that  Li  CI, 
Li  NOj,  Li  Br,  and  Lil  are  less  and  less  active  in  this  order  which  is 
also  the  order  of  increasing  molecular  weights.  Thus  in  these  experi- 
ments where  the  same  per  centage  of  salts  was  always  used  the  heavy 
molecules  were  less  numerous  and  less  active ;  the  action  of  these  salts 
in  producing  the  lithium  larva  diminishes  with  the  number  of  mole- 
cules used.     This  rule,  however,  finds  an  exception  in  Lijj  SO^. 

In  NaCl,  Na  NO,,  Na  Br,  and  Na  I  as  well  as  in  K  CI,  K  NO,,  K 
Br  and  KI  we  find  again  the  same  rule  ;  the  larger  number  of  mole- 
cules being  most  efficient  in  forming  the  so-called  potassium  larvae,  and 
so  on  down  to  the  heaviest.  The  results  hold  only  for  salts  of  the  same 
metal. 

Now  since  it  is  known  from  the  work  of  H.  De  Vries  and  others 
that  osmotic  pressure  is  associated  with  the  number  of  molecules  in  a 
given  volume,  increasing  with  diminishing  molecular  weight  we  find  so 
close  a  similarity  between  the  effects  of  salt  upon  larvse  and  theip 
osmotic  action,  that  we  may  conclude,  the  author  thinks,  that  these 
effects  are  due  to  their  osmotic  action. 

Thus  the  potassium  larva  is  to  be  regarded  as  the  result  of  dis- 
turbing those  chemical  processes  which  would  have  normally  formed  a 
lime  skeleton,  and  this  disturbance  is  by  the  removal  of  water  osmoti- 
cally.  Again  the  lithium  larva  may  be  regarded  as  due  to  some 
peculiar  impermeability  of  sea  urchin  larval  cells  toward  salt  of 
lithium; this  produces  strong  osmotic  pressure.  The  pressure  is  not 
T^arded  as  working  in  a  gross  mechanical  way,  but  rather  as  a  stimu- 
lus that  causes  the  larval  cells  to  grow  in  an  abnormal  way. 

Though  this  explanation  leaves  no  room  for  chemical  changes  as  a 
source  of  change  of  form  in  these  echinoderm  experiments,  yet  the 
author  is  inclined  to  think  that  in  some  cases,  as  in  the  formation  of 
galls,  chemical  changes  of  the  protoplasm  may  cause  the  changed  form 
that  results. 

The  application  of  this  study  in  experimental  embryology  is  that 
the  normal  course  of  ontogeny  is  dependent  upon  the  conditions  of 
osmotic  pressure  within  and  without  the  body. 
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ENTOMOLOGY.^ 

The  Pcar-Trcc  Psylla. — During  the  last  two  or  three  seasons 
many  pear  orchards  in  Connecticut,  New  York  and  other  States  have 
suffered  severely  by  the  attacks  of  a  small  jumping  plant  louse  of  the 
family  Psyllid^e.  This  insect  is  supposed  to  have  been  imported  from 
Europe  early  in  the  present  century,  having  been  first  noticed  in  Con- 
necticut. It  now  occurs  throughout  many  of  the  Northeastern  United 
States,  and  as  iar  west  as  the  Mississippi  Valley. 

In  a  recent  discussion  of  this  insect  in  Bulletin  44  of  the  Cornell 
University  Experiment  Station,  Mr.  Mark  V.  Slingerlaud  records 
one  of  the  most  notable  pieces  of  entomological  work  done  since  the 
establishment  of  the  stations.  After  an  introductory  paragraph  indi- 
cating the  recent  losses  due  to  the  pest  the  author  considers  its  past 
history  in  America ;  its  place  in  zoological  classification ;  the  indica- 
tions of  its  presence ;  the  appearance  of  the  immature  and  mature 
insect ;  its  life  history  in  detail,  and  the  methods  of  preventing  its 
ravages,  all  of  which  is  followed  by  a  series  of  technical  descriptions 
and  a  full  bibliography.  One  of  the  interesting  points  brought  out  is 
that  the  species  is  dimorphic,  the  summer  form  having  been  described 
as  one  species,  and  the  winter  form  as  another.  Concerning  this  the 
author  writes : 

'*  This  difference  between  the  summer  and  the  winter  adults  is  common 
among  the  PaylUdcs,  and  has  before  led  to  their  being  described  as 
different  species.  It  seems  not  to  have  been  suspected  that  these  insects 
were  truly  dimorphic  or  ap})eared  In  two  distinct  forms  during  the 
year.  The  general  impression  seems  to  have  been  that  the  adults 
appearing  in  the  fall  were  at  first  the  same  as  the  summer  form ;  and 
that  as  winter  approached  these  adults  gradually  assumed  the  charac- 
teristics of  the  hibernating  form.  However,  frequent  observations 
upon  Psylla  pyricola  in  the  field  during  August  and  September,  1892; 
have  shown  that  from  eggs  lain  about  August  20th  by  typical  summer 
adults,  there  hatched  nymphs  which  showed  no  variations  from  the 
typical  suinmer  nymphs  and  from  these  nymphs  there  emerged  about 
September  25th  the  distinct  hibernating  form  simulans.  The  hiberna- 
ting forms  feed  until  the  leaves  fall  and  then  seek  their  hiding  places 
in  which  to  pass  the  winter.  None  have  been  seen  to  copulate  in  the 
fall.    But  very  few  summer  forms  were  seen  after  September  20th. 

^Edited  by  Qarencc  M.  Weed,  Hanover,  N.  H. 
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Thus  in  our  Pear-tree  Psylla  we  have  a  case  of  true  dimorphism.  The 
summer  form  is  the  typical  Psylla  pyricola,  aod  may  be  designated 
when  necessary  to  refer  to  this  form  alone  as  Psylla  pyricola  pyricola  ; 
while  the  hibernating  form  should  be  known  as  Psylla  pyricola  simtir 
lansr 

Experiments  showed  that  the  immature  stages  of  the  Psylla  were 
easily  destroyed  by  spraying  with  kerosene  emulsion.  We  are  indebted 
to  Mr.  Slingerland  for  the  use  of  the  engravings  on  the  accompanying 
plate,  showing  the  stages  and  structure  of  the  insect.  Fig.  1  repre- 
sents  the  adult  insect;  fig.  2,  its  head  and  antenna  greatly  magnified ; 
3,  the  abdomen  of  the  male ;  4,  the  abdomen  of  the  female ;  5,  the 
wings ;  6,  the  full-grown  nymph,  and  7,  the  egg. 

Insects  of  Southern  Alaska. — An  important  contribution  to  our 
knowledge  of  the  coleopterous  fauna  of  Southern  Alaska  has  recently 
been  made  by  Mr.  H.  F.  Wickham,'  who  has  published  some  of  the 
results  of  a  collecting  trip  made  during  the  summer  of  1891.  The 
points  visited  were  Fort  Wrangel,  mainland  near  Wrangel  Island, 
Yes  Bay,  Loring,  Hunter's  Bay  and  Port  Chester  in  Alaska,  and  the 
Stikine  River  Valley  and  Glenora  in  British  Columbia.  From  his 
studies  Mr.  Wickham  concludes  (l)"That  the  fauna  of  Southern 
Alaska  is  less  closely  related  to  our  alpine,  northern  inland  or  north- 
east coast  faunae  than  is  that  of  the  Stikine  Canyon  or  of  Glenora. 
(2)  That  the  Stikine  Canyon  fauna  is  more  closely  allied  to  that  of 
the  north  and  east  than  is  that  of  the  coast,  and  about  the  same  as  is 
that  of  Glenora.  (3)  That  the  chief  relations  of  all  three  are  in  the 
direction  of  Lake  Superior.  With  larger  lists  this  afiSnity  might  turn 
to  the  Rocky  Mountains,  especially  in  the  case  of  Glenora." 

Notes  on  Ohio  and  Other  Phalangiidae.— A  recent  study  of  a 
large  collection  of  harvest*spiders  (^Phalangiidai)  from  all  parts  of 
Ohio  shows  that  the  State  is  unusually  rich  in  these  interesting  Arach- 
nids.   The  following  species  occurred  in  the  collection  : 

1 .  Liobunum  vUtatum  (Say)  Weed. 

2.  Liobunum  vittatum  dorsatum  (Say)  Weed. 

3.  Liobunum  nigripalpis  (Wood)  Weed. 

4.  Liobunum  nigripes  Weed. 

5.  Liobunum  politum  Weed. 

6.  Liobunum  longipes  Weed. 

'Entomology  of  Southern  Alaska,  Bull.  Nat.  Hist.  Labrt.  Iowa  State  Univ.,  V.  ii^ 
pp.  202-23S. 
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7.  Liobunum  ventricomm  (Wood)  Weed. 

8.  Liobunum  bicolor  (Wood)  Weed. 

9.  Liobonum  (/)  calcar  (Wood)  Weed. 

10.  Liobunum  maculosum  (Wood)  Weed. 

11.  Liobunum  grande  (Say)  Weed. 

12.  Liobunum  grande  var.  simile  Weed. 

13.  Mitopus  pidus  (Wood)  Weed. 

14.  Mitopus  ohioensis  Weed. 

15.  Phalangium  cinereum  Wood. 

An  examiDatioii  of  more  than  fifty  specimens  of  a  harvest-spider  in 
various  stages  of  development  taken  along  the  banks  of  the  Maumee 
River  in  Henry  County,  leads  to  the  conclusion  that  the  form  from 
Illinois  described  some  years  ago  as  Liobunum  elegana  is  an  immature 
stage  of  the  male  of  L,  bicolor.  A  reexamination  of  the  type  speci- 
men of  Mitoptis  ohioensis  after  it  has  been  in  alcohol  more  than  four 
years  shows  that  it  was  apparently  just  ready  to  moult  when  captured. 
This  gives  rise  to  the  suspicion  that  this  is  an  immature  form  of  3/. 
pidtts,  the  pink  coloring  possibly  being  due  to  the  peculiar  conditions 
of  the  moulting  period. 

The  study  and  measurement  of  a  considerable  number  of  specimens 
of  Liobunum  ventricosum  from  many  States  shows  that  this  species 
increases  in  size  to  the  southward  in  a  way  similar  to  that  of  L.  viita- 
tum.  The  southern  form  is  evidently  sufficiently  distinct  for  a  subspe- 
cific  name,  and  as'  the  form  now  standing  as  Forbesium  liyemale  is 
pretty  certainly  an  immature  stage  of  it,  the  subspecies  may  well  take 
its  name  and  be  known  as  L.  ventricosum  hyemale. 

Illustrated  papers  on  both  these  subjects  are  ready  for  the  printer, 
and  will  appear  in  the  near  future. 

Professor  C.  H.  Tyler  Townsend,  of  the  New  Mexico  Agricultural 
College,  recently  sent  me  specimens  of  an  undescribed  species  of  Lio- 
bunum taken  at  Las  Cru§es.  It  may  be  called  L,  UnvnsendiL  Its 
description  is  as  follows : 

Hale. — Body  5  mm.  long,  3.7  mm.  wide ;  palpi,  5  mm.  long.  Legs, 
first,  43  mm. ;  second,  80  mm. ;  third,  45  mm. ;  fourth,  59  mm.  Gen- 
eral color  of  dorsum  brown,  approaching  raw  umber,  with  indistinct 
darker  blotches,  but  no  central  marking.  Ventrum  light  grayish 
brown.  Palpi  similar  in  color  to  ventrum,  with  dorsal  surface  of 
patella  and  of  tip  of  femur  darker  brown.  General  color  of  legs  raw 
umber,  with  whitish  rings  near  articulations  and  blackish  ones  at 
articulations.  Dorsum  minutely  tuberculate ;  articulation  of  the  three 
posterior  segments  very  distinct.    Eye  eminence  rather  high,  nearly 
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square  as  seen  from  above ;  canaliculate;  smooth  except  for  two  sparse 
rows  of  spioose  hairs.  Palpi  rather  long,  slender,  with  no  projecting 
angles ;  clothed  with  rather  short  hairs  and  aftrwmioute  spinose  tuber- 
cles; claw  slightly  pectinate  near  base.  Mandibles  normal;  light 
brown  with  tips  of  claws  black.  Femora  angular.  Second  legs  much 
more  slender  than  others. 

Female. — Body  7  mm.  long,  6  mm.  wide ;  palpi  4.6  mm.  long. 
Legs,  first,  36  mm.;  second,  61  mm.;  third,  37  mm.;  fourth,  46  mm. 
Differs  from  the  male  chiefly  by  its  larger  body  and  shorter  legs. 

Described  from  three  specimens  (1^29  ). — Clarence  M.  Weed. 

Gall-Producing  Insects. — Mr.  Wm.Beutenmuller,of  the  Amer- 
ican Museum  of  Natural  History,  publishes^  a  useful  Catalogue  of 
Gall-producing  Insects  found  within  fifty  miles  of  New  York  City. 
Eighty-eight  species  are  enumerated,  the  family  distribution  of  which 
is :  Cynipidae,  40 ;  Tenthredinidse,  2 ;  Cecidomyidse,  32 ;  Tripetidse,  2 ; 
Psyllidse,  6;  Aphididse,  6;  Acaroidea,  1.  The  next  to  the  last  family 
is  called  Aphidse  instead  of  the  more  correct  Aphididse.  "The  vege- 
table deformations  called  galls,"  writes  Mr.  Beutenmiiller,  are  pro- 
duced by  insects.  Generally  an  egg  is  inserted  in  a  bud,  a  leaf,  a  root, 
or  some  other  part  of  the  plant,  and  the  presence  of  this  foreign  body 
among  the  vegetable  cells  causes  an  abnormal  growth  of  a  definite 
shape.  The  variety  of  galls  in  respect  to  texture  and  substance  is  very 
great.  Every  species  of  gall-producing  insects  attacks  its  own  partic- 
ular plant,  and  a  particular  part  of  that  plant,  and  produces  a  gall  of 
a  definite  and  uniform  structure."  The  two  plates  accompanying  (due 
to  the  courtesy  of  the  author)  show  a  variety  of  common  galls.  Plate 
(III)  represents  those  made  by  the  minute  two-winged  flies  of  the  genus 
Cadorayia  ;  and  (IV)  those  made  by  the  four-winged  flies  of  the  family 
Cynipidae. 

Recent  Publications. — Mr.  Henry  G.  Hubbard  publishes*  an 
extended  description  of  the  larva  of  Amphizoa  fecontei,  illustrated  by 
an  admirable  plate.  He  extends  Schiodte's  table  of  the  larval  charac- 
ters of  the  principal  families  of  adephagous  coleoptera. 

Through  the  cooperation  of  the  Massachusetts  Society  for  Promoting 
Agriculture,  the  Hatch  Experiment  Station  of  the  Agricultural  Col- 
lege has  issued  an  edition  of  46,000  copies  of  a  bulletin  concerning 
canker-worms,  tent  caterpillars,  fall  web-worms  and  tussock  moths 

='Bull.  Am.  Mus.  Nat.  Hist.,  V.  iv.  Art.  xv. 
<Proc  Enl.  Soc.  Wash.,  li,  pp.  341-346. 
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ijritten  by  Professor  C.  H.  Fernald.  A  special  attempt  b  being  made 
to  induce  the  people  of  the  State  to  suppress  these  pests.  The  author 
states  that "  There  has  been  such  culpable  negligence  on  the  part  of 
many  of  our  people  with  regard  to  the  tent  caterpillar  that  there  can 
be  no  doubt  that  some  legislation  is  needed  to  compel  the  negligent  to 
destroy  this  pest  on  all  the  trees  on  their  own  land,  and  thus  prevent 
it  from  extending  to  the  trees  in  the  surrounding  orchards.  Provision 
should  be  made  for  the  destruction  of  tent  caterpillars  on  all  public 
lands  as  well  as  in  the  forests,  and  village  improvement  societies  should 
urge  such  action  in  town  meetings  as  shall  make  it  the  duty  of  the 
superintendent  of  roads  to  destroy  all  tent  caterpillars  on  the  trees  and 
shrubs  along  the  sides  of  the  roads.'' 

Mr.  S.  H.  Scudder's  Monograph  of  the  Orthopteran  Genus  Hippis- 
cus  which  has  been  running  through  Psyche  for  some  time  has  been 
issued  as  a  reprint.  The  thirty-eight  species  are  grouped  under  the 
subgenera  Hippiscus,  Sticthippus,  and  Xanthippus. 

Two  interesting  papers  on  the  Butterflies  and  Crickets  of  Indiana 
have  been  published  by  Mr.  W.  S.  Blatchley,  of  the  Terre  Haute  High 
School.  The  former  is  extracted  from  the  17th  Report  on  the  Geology 
and  Natural  History  of  Indiana,  and  the  latter  from  the  Proceedings 
of  the  Indiana  Academy  of  Science,  1891. 

Mr.  Wm.  Beutenmiiller  records  in  the  Bulletin  of  the  American 
Museum  of  Natural  History  (v.  IV,  Art.  XIII)  an  important  List  of 
Types  of  Lepidoptera  in  the  Edwards  Collection  of  Insects.  This 
collection  (made  by  the  late  Henry  Edwards)  **  consists  of  about  250,- 
000  specimens  and  about  25,000  species,  representing  all  the  orders 
and  gathered  in  various  parts  of  the  globe.  It  is  especially  rich  in 
Australian  species  and  in  North  American  species  from  the  Pacific 
Coast.     The  present  list  enumerates  465  types  of  species. 

The  department  of  entomology  of  the  University  of  Kansas  has 
recently  published  a  bulletin  of  126  pages  concerning  ''Common  Inju- 
rious Insects  of  Kansas/'  prepared  by  Vernon  L.  Kellogg.  The  paper 
is  well  illustrated  and  will  prove  valuable  to  Kansas  farmers. 
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PSYCHOLOGY. 

The  Sense  of  Taste  in  a  Sea-Anemone. — It  is  a  well  known 
fact  that  sea-anemones  possess  a  faculty  which  enables  them  to  recog- 
nize food.  This  sense  has  been  recently  studied  by  M.  Nagel  of  the 
2iOological  Station  at  Naples.  The  following  is  one  of  his  experiments. 
A  small  piece  of  sardine  was  gently  pushed  toward  the  tentacles  of  a 
sea-anemone ;  the  morsel  was  first  touched,  then  seized,  then  swallowed. 
A  small  ball  of  blotting-paper,  similar  in  appearance,  saturated  with 
sea-water  was  next  offered,  but  it  was  not  taken.  The  paper  was  then 
saturated  with  the  juice  of  the  fish,  when  it  was  seized  with  the  same 
avidity  as  the  bit  of  sardine,  but  often  it  was  rejected  after  the  lapse  of 
a  few  moments. 

When  the  blotting-paper  is  impregnated  with  quinine  the  tentacles 
recoil  The  quinine  does  not  affect  the  external  surface  of  the  body^ 
except  the  part  situated  between  the  tentacles  and  the  mouth.  If  food 
is  placed  in  the  mouth,  or  near  the  open  mouth,  the  animal  does  not 
notice  it,  but  will  only  take  it  when  the  tentacles  have  touched  it.  The 
sense  of  taste,  then,  is  localized  in  the  tentacles,  which  serve  as  organs 
of  touch ;  and  also  appreciate  changes  of  temperature.  (Revue  Scien- 
tifique,  Dec.  1892.) 

M.  Vaillant  on  the  Feeding  of  Snakes.^In  a  paper  read 
before  the  Academic  des  Sciences  de  Paris,  M.  L^u  Vaillant  made  the 
following  interesting  remarks  concerning  the  alimentation  of  Snakes. 
These  remarks  were  the  result  of  a  series  of  observations  of  a  large 
Anaconda  from  South  America,  Eunectes  murinm,  one  of  the  Boidae, 
about  6  meters  long,  which,  contrary  to  the  usual  habits  of  this  species 
accepted  food  very  soon  after  its  arrival  at  the  menagerie  of  the  Rep- 
tiles of  the  Museum,  and  has  continued  to  eat  with  regularity  up  to  the 
present  time.  In  fact,  since  its  entrance  into  the  Jardin  des  Plantes, 
August  8,  1885,  until  the  end  of  the  year  1891,  this  serpent  has  eaten 
34  times,  or  about  5  times  a  year.  Its  food  has  generally  been  small 
or  young  goats ;  three  timed  it  took  a  hare  and  once  a  goose.  The 
intervals  between  the  times  of  feeding  have  varied  from  23  days  to  204 
days ;  this  last  interval  occurred  but  once.  The  snake  decided  for 
itself  the  time  for  feeding,  manifesting  its  desire  by  increased  activity^ 
and  by  other  signs. 
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As  to  qiiantity  of  food,  in  order  to  avoid  all  accideuts  which  might 
result  from  indigestion,  the  Anaconda  was  given  animals  of  moderate 
size;  the  largest  it  has  swallowed  is  a  kid  of  about  12  kilograms 
weight ;  which  represents  one  sixth  the  weight  of  the  snake.  There  is 
no  doubt,  however,  that  in  a  wild  statb,  a  snake  of  its  size  could  swal- 
low animak  three  or  four  times  as  large. 

M.  Yaillant  adds,  in  this  connection,  the  following  fact  which  show» 
the  stretching  capacity  of  certain  snakes.  In  the  menagerie  of  the 
museum,  a  viper  from  France,  (Pelias  berus)  had  to  be  put  in  the 
same  cage  with  a  horned  viper,  (Cerastes.)  As  the  individuals, 
although  they  belonged  to  different  species,  were  about  the  same  size, 
it  was  supposed  that  they  would  live  peaceably  together.  It  was  a 
mistake.  During  the  following  night  the  Cerastes  swallowed  the  Pelias 
berus,  and  in  order  to  accommodate  himself  to  his  huge  prey,  his  body 
was  distended  so  that  the  scales  which  touch  each  other  laterally,  and 
even  lap  in  its  normal  state  were  now  so  spread  apart  that  between  the 
longitudinal  rows,  a  bare  space  equal  in  size- to  the  scales  was  left* 
Digestion  went  on  regularly,  however,  and  the  Cerastes  did  not  appear 
to  suffer. 

The  author  also  remarked  that  snakes  in  general  do  not  accept 
indifferently  all  sorts  of  food,  but  appear  to  exercise  a  choice.  It  is 
often  difficult  to  induce  a  snake  to  take  food  for  the  first  time,  but 
onoe  this  is  accomplished,  it  accepts  more  readily  succeeding  proffers. 
A  Pelophilus  madagaseariensis  has  been  known  to  refuse  a  variety  of 
food  for  22  months,  when  it  ate  a  starling,  then  a  few  other  small  birds 
and  finally  some  rats,  which  are  still  fed  to  him  without  any  difiliculty, 
although  previously  they  had  been  offered  to  him  in  vain. 

M.  Vaillant  also  remarks  that  the  residue  of  digestion  are  evacuated 
at  a  single  time  after  each  feeding,  at  the  end  of  a  certain  number  of 
days.  However,  it  often  happens  that  the  faeces  contain  the  residue  of 
a  former  meaL    (Kevue  Scientific,  aont,  1892.) 
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ARCHEOLOGY  AND  ETHNOLOGY.^ 

International  Congress  of  Americanists. — It  is  proposed  in 
this  department  to  make  a  series  of  sketches  of  some  of  the  Interna- 
tional Congresses  held  in  Europe.  Two  of  these  Congresses,  to  wit,  that 
of  "  Criminal  Anthropology,"  of  Brussels,  and  that  of  the  "  American- 
ists,'' at  Huelva,  voted  to  hold  a  special  meeting  in  the  United  States 
during  the  Summer  of  1893;  both,  presumably,  to  be  at  Chicago. 
The  increased  interest  thus  to  be  engendered  justifies  thb  publication. 

The  First  International  Congress  op  Americanists. — On  the 
25th  of  August,  1874,  the  Soci^t^  Geographique  Fran9aise  held  a  meet- 
ing in  the  City  of  Paris,  and  formulated  a  Constitution,  which  should 
serve  as  a  foundation  for  a  new  Society,  to  be  called  the  Congrte 
Internationale  des  Americanistes. 

The  object  was  to  contribute  to  the  progress  of  Ethnographic, 
Linguistic,  Historic  studies  relative  to  North  and  South  America,  and 
especially  those  of  antiquity.  The  Historic  or  Proto-Historic  portion 
would  naturally  be  directed  to  the  time  of  the  discovery  by  Christopher 
Columbus. 

Committees  were  appointed,  officers  and  their  duties  provided,  requi- 
sites of  membership  laid  down,  all  in  the  shortest  and  simplest  manner 
possible,  and  it  finally  provided  that  the  First  Congress  should  be  held 
at  the  City  of  Nancy,  on  the  19th  of  July,  1875,  and  to  continue  four 
days. 

The  First  Congress  was  entirely  successful,  and  demonstrated  the 
good  judgment  of  its  founders. 

Twenty-eight  countries  were  represented.  Professor  Henry,  Secre- 
tary of  the  Smithsonian  Institution,  and  Hon.  Robert  T.  Winthrop, 
General  Clary  and  Professor  Henry  W.  Haynes,  of  Boston,  were  dele- 
gates from  the  United  States ;  although  it  does  not  appear  that  the  two 
former  were  present. 

The  report  of  the  Treasurer  showed  1572  subscriptions  at  12  francs 
each,  with  total  receipts  of  23,106  francs.  The  meetings  were  held  in 
the  Ducal  Palace,  at  Nancy,  under  Government  patronage  and  protec- 
tion; the  city  was  put  in  gala  costume,  the  palace  and  streets  were 
draped  with  the  flags  of  all  nations,  and  there  were  the  usual  excur- 
sions, receptions,  f^tes,  concluding  with  the  official  banquet. 

»Thi$  department  is  edited  by  Dr.  Thomas  Wilson,  of  the  U.  S.  National  Museum. 
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There  was  an  Exposition  of  American  Antiquities,  principally  from 
the  collections  of  the  Archeologists  of  two  countries;  the  most  exten- 
sive being  that  of  a  most  esteemed  friend,  M.  E.  Bobao,  of  Paris  and 
Mexico. 

The  papers  read  and  the  subjects  discussed  are  here  given  to  show 
the  scope  of  the  organization. 

Discovery  of  America  before  the  time  of  Columbus,  by  M.  Benedict 
Grondals,  7  pages ;  Discovery  of  the  New  World,  by  M.  E:  Beauvois, 
52  pages ;  The  Pheniciens  in  America,  by  Gaffarel,  48  pages ;  Bud- 
dhism in  America,  by  M.  Foucaux  and  M.  De  Rosny,  with  discussion, 
12  pages;  Fou-Sang,  by  Luden  Adam,  18  pages;  Atlantis,  by  M. 
Chill  y  Naranjo,  3  pages ;  The  Dighton  Rock,  by  M.  G.  Gravier,  26 
pages ;  A  Dream  of  Christopher  Columbus,  by  M.  Castaigne,  23  pages ; 
Inscription  on  the  Grave  Greek  Tablet,  by  M.  Levy  Bing,  17  pages; 
America  and  the  Portuguese,  by  M.  Luciano  Cordiero,  with  discussion 
by  Professor  Haynes,  97  pages ;  The  Arctic  and  Antarctic  Regions,  by 
M.  Daa ;  The  Esquimaux,  by  R.  P.  Petitot ;  The  Indians  of  the  United 
States,  by  M.  De  Semall^,  9  pages ;  The  Ancient  Races  of  Peru,  by 
M.  John  Campbell,  19  pages;  Columbian  Skulls,  by  M.  Paul  Broca, 
16  pages ;  The  Aborigines  of  Haiti,  by  Madiou  ;  The  Tradition  of  the 
White  Man,  by  Madier  De  Montjau ;  An  Iroquois  Manuscript,  by 
Leon  De  Rosny  ;  The  Mound  Builders,  by  M.  Joly ;  The  Indians  of 
French  Guiana,  by  M.  Dupont ;  The  Caribs,  by  M.  Ballet ;  The  Ori- 
gin of  America,  by  Baron  de  Bretton;  The  Indians  of  Peru,  by 
M.  Ber ;  Le  Maguey,  by  M.  Gordron ;  The  Guano  of  Peru,  by  M. 
Ridel;  Language  of  the  Cheyenne  Indians  and  the  Quichua,  by 
Lucien  Adam,  7  pages  ;  Les  D^n^-Dindjies,  by  R.  T.  Petitot,  24  pages, 
and  An  Iroquois  Manuscript ;  The  Relation  of  Words,  by  Lucien  Adam, 
6  pages ;  Comparison  between  the  Basque  Language  and  Indian  Lan- 
guages of  America,  by  M.  Julien  Vinson,  14  pages;  Deciphering  the 
Maya  Language,  by  Leon  De  Rosny,  5  pages ;  Central  America,  by  M. 
Blaise,  2  pages ;  The  Society  of  Quakers,  by  M.  Magnin ;  TheCrees  and 
the  Chippeways  by  Lucien  Adam,  69  pages;  Anthropology  in  the 
Antilles,  by  M.  Comilliac,  22  pages ;  Traditions  of  the  Greenlanders,  by 
M.  Rink  and  Yaldemar  Schmidt,  9  pages ;  The  falsity  of  the  Hebrew 
inscription  found  on  a  stone  at  Newark,  Ohio,  by  M.  Henry  Harrisse,  7 
pages ;  America  in  Antiquity,  by  Francis  A.  Allen,  47  pages ;  Asiatic 
Emigration  to  the  New  America,  by  R.  P.  Petitot,  11  pages ;  Ancient 
Mexican  Stirrups, by  Eugene  Boban,3  pages;  Archeologic  Analogies, 
by  M.  Morey,  7  pages;  Prehistoric  Canada,  by  M.  Le  Metayer- 
Ma£selin,  8  pages ;  The  Museum  of  St.  Petersburg,  by  M.  Schoebel,  3 
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pages;  Anoient  American  Music,  by  Oscar  Comettant,  27  pages; 
Alphabet  of  one  of  the  Ancient  Languages  in  the  interior  of  South 
America,  by  M.  Pacheco-Zegarra,  28  pages ;  Mem<Mre  on  the  numera- 
tion of  the  Maya  Language,  Leon  De  Rosny,  20  pages. 

The  Second  International  Congress  op  Americanists  was 
held  at  Luxembourg,  from  the  10th  to  the  14th  of  September,  1877. 
There  were  1047  subscriptions,  and  the  total  receipts,  including  con- 
tributions, amounted  to  18,338  francs.  Twenty-seven  countries  were 
represented. 

The  titles  of  the  papers  presented  and  addresses  delivered  are  as 
follows : — 

The  Ancient  Pueblos,  by  Edwin  A.  Barber,  17  pages ;  The  Mound 
Builders,  by  Mr.  Robert  S.  Robertson,  26  pages ;  The  Chinese  in  Cal- 
ifornia, by  M.  Emile  Guimet,  9  pages ;  Osteologic  Evidence  furnished 
by  the  Ancient  Mounds  of  Michigan,  by  Mr.  Henry  Gillman,  15  pages ; 
The  Origin  of  Civilization  in  the  New  World,  by  Mr.  F.  A.  Allen,  20 
pages,  with  the  Protestation,  by  M.  L'abbe  Hengesh,  4  pages;  The 
Mound  Builders,  by  Mr.  S.  D.  Peet,  17  pages ;  To  What  Race  Belonged 
the  Mound  Buildere?  by  Judge  M.  F.  Force,  25  pages ;  The  Origin  of 
the  Language,  Mythology  and  Civilization  of  America,  found  in  the  Old 
World,  by  Mr.  Hyde  Clarke,  14  pages ;  The  History  of  America  and 
its  Discovery,  by  Mr.  De  Hellwald,  4  pages ;  The  European  Colonies 
in  Markland  and  I'Escociland,  in  the  XVI  and  XVII  Centuries,  by 
M.  E.  Beauvois,  61  pages;  A  Comparison  between  the  Civil  Legisla- 
tion of  the  Mexicans  under  the  Aztec  Emperor,  and  of  the  Peruvians 
during  the  epoch  of  the  Incas,  by  Sr.  J.  F.  Nodal ;  The  Route  of  the 
Mississippi,  by  M.  Gabriel  Gravier,  75  pages;  Points  or  Marks  in  the 
Chronology  of  the  History  of  the  Mound  Builders,  by  M.  Stronck,  13 
pages ;  The  Migration  of  the  Nahuas,  by  J.  H.  Becker,  26  pages ; 
Address  of  Mr.  Da  Silva  Paranhos  and  his  criticism  of  the  work  of 
M.  le  Doctor  Couto  deMacalhaes,  entitled  "  O  Selvagem  "  or  the  Sav- 
age, being  an  investigation  into  the  Antiquity  of  Man  in  South  Amer- 
ica, and  especially  in  Brazil ;  Aroericus  Vespucci,  by  Dr.  Schoetter,  3 
pages ;  Theories  on  Ka-kwaks,  and  their  destruction  by  the  Senecas,  by 
Abbe  Schmidt ;  Conquest  of  the  Ancient  Chilleans  by  the  Peruvians 
in  the  times  of  the  Incas,  by  M.  H.  Savary,  2  pages ;  Pay-Tuma,  by  Abbe 
Schmidt,  6  pages ;  Prehistoric  Synchronism,  by  M.  Anatole  Bamps,  29 
pages ;  The  Discovery  of  Brazil  by  the  French,  by  M.  P.  GafiTarel,  37 
pages ;  Memoirs  of  Brazil,  by  M.  Burtin  ;  the  voyage  of  Verrazzano,  by 
M.  Desimoni ;  The   Ethnographic  distribution  of  Nations  and  Lan- 
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guages  in  Mexico,  by  M.  V.  A.  Malte-Brun,  36  pages ;  The  Language 
Atacamefia,  by  M.  Moore,  2i  pages ;  The  Manuscript  of  M.  Platzmann  ; 
The  Indian  Languages  of  America  compared  with  the  Ural-altaischen 
Languages,  by  Forchhammer,  19  pages ;  Is  the  Quichua  an  Aryian  lan- 
guage ?  Being  a  critical  examination  of  the  works  of  Don  V.  F.  Lopez ; 
The  Aryenne  Races  in  Peru,  by  M.  V.  Henry,  83  pages ;  An  inscribed 
tablet,  by  M.  J..6ass,2  pages;  The  Engraved  tablet  of  Rockford,  Illi- 
nois, and  its  evident  fraudulent  character,  by  N.  Moody  ;  A  grammat- 
ical examination  and  comparison  of  16  American  Languages,  by  M. 
Lucien  Adam,  83  pages ;  Principles  of  the  Cree  Language,  by  M.  R. 
P.  Remas,  10  pages ;  The  Age  of  Stone,  at  the  exposition  of  Philadel- 
phia, 5  pages,  by  Emile  Guimet ;  The  National  Library  of  Rio  Janeiro, 
by  Ferdinand  Denis,  8  pages;  American  Antiquities  in  the  Royal 
Netherland  Museum  at  Leyden,  by  M.  Leemans,  20  pages ;  A  chapter 
in  American  Archaeology,  16  pages,  by  C.  Schoebel ;  A  rock-shelter  in 
Pennsylvania,  by  Mr.  S.  S.  Haldemann,  8  pages ;  A  primitive  habita- 
tion of  the  Esquimaux,  by  M.  H.  Rink,  14  pages ;  The  antiquity  of 
Man  in  America  attested  by  the  Silex.  The  evidence  upon  which  this 
paper  relies  to  prove  its  proposition,  is  the  similarity  of  the  flint  imple- 
ments of  America  with  those  of  Europe,  by  Jean  Engling ;  The  collec- 
tion of  M.  Emile  de  Ville,  Belgium  Consul  at  Quito,  and  its  proposed 
deposition  or  gift  to  the  city  of  Brussels  and  its  deposition  in  that 
Museum;  Antiquities  of  Green  land,  by  M.Valdemar  Schmidt,  3  pages. 

The  Third  International  Congress  of  Americanists  was  held 
at  Brussels,  from  the  23d  to  the  28th  of  September,  1879. 

The  number  of  Nations  represented  was  about  the  same  at  the  two 
previous  Congresses ;  while  the  number  in  attendance,  and  the  papers 
read  and  addresses  made  were  greater.  The  proceedings  were  reported 
in  ttro  large  volumes  containing  together  825  pages,  with  an  atlas  of 
plates. 

The  following  papers  were  read  and  addresses  delivered : — 

Pre-Columbian  Historic  Documents  from  Mexico  and  Anahuac,  by 
M.  Andre  de  Bellecombe,  13  pages;  The  CalpuUis  of  Mexico,  their 
administration,  origin  and  communistic  principles,  by  Mr.  Ad.  F. 
Bandelier,  3  pages ;  The  Noramb^gue,  with  the  proof  of  its  Scandina- 
vian origin  furnished  by  the  language,  institution  and  belief  of  the 
Aborigines  of  Acadia,  by  M.  Eugene  Beauvois,  38  pages ;  The  explo- 
ration of  the  Amazon  by  the  Franciscans  of  Peru,  by  P.  Servais 
Dirka,  31  pages ;  Progress  of  American  Cartographic  during  the  XVI 
Century,  by  Rev.  F.  B.  De  Costa,  8  pages ;  The  same  (  Continued  )  by 
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M.  Gabriel  Gravier  and  by  Lieut.  Col.  Adan,  89  pages ;  An  unknown 
chart,  the  first  one  made  by  Louis  Joliet  in  1674,  after  his  exploration 
of  the  Mississippi  with  Father  Marquette  in  1673,  by  M.  Gabriel  Gra- 
vieri  with  explanations  by  M.  Lucien  Adam,  38  pages ;  Observations 
on  the  earlier  letters  of  Americus  Vespucius,  by  Judge  M.  F.  Force,  36 
pages ;  On  the  influence  of  orography  on  the  march  of  civilization  in 
America  and  Europe,  by  Dr.  Charles  Barrois,  4  page? ;  Printing  and 
Bookmaking  in  Spanish  America,  from  the  XVI  to  the  XVII  Cen- 
tury, by  Vicente  G.  Quesada,  68  pages;  The  antiquity  of  different 
>  Canadian  States,  by  M.  Burtin,  3  pages ;  Verraxxano,  discoverer  of 
certain  regions  in  North  America,  by  Cornelio  Desimoni,  of  Genoa,  67 
pages ;  The  Carib  Language,  and  the  differences  between  it  as  spoken 
by  men  and  women,  L.  Adam ;  Peruvian  Ceramics  in  the  Society  of 
Americanists  at  Nancy,  by  M.  Jules  Renauld,  20  pages ;  Christianity 
and  the  White  Man  in  America  before  its  discovery  by  Christopher 
Columbus,  by  Abbe  Schmitz,  15  pages ;  The  White  Man  and  the  Cross 
in  America,  by  M.  Peterkin,  20  pages ;  The  White  Man  and  the  Cross  in 
Peru  before  the  Discovery  by  Columbus,  by  D.  Marcos  Jiminez  de  la 
Espada,  28  pages ;  Collection  of  M.  Guesde,  of  Port-au-Prince,  spec- 
ially  the  Carib  stone  hatchet,  3  pages ;  American  Antiquities  recently 
acquired  by  the  Royal  Netherland  Museum  of  Antiquities  at  Ley  den,, 
by  Dr.  Leemans,  3  pages. 

Antiquities  of  Greenland,  by  Valdemar  Schmidt,  6  pages  ;  The  last 
discoveries  in  the  Mounds  of  America,  by  Rev.  J.  Gass,  with  a  letter 
from  M.  Francis  A.  Allen,  26  pages ;  Efligy  Mounds  in  America  com- 
pared with  those  of  the  same  kind  in  Europe  and  Asia,  by  Dr.  Ph^ne, 
7  pages ;  The  probable  destination  of  the  Inca-Chunca,  by  Jean  Van 
Volxem ;  Antiquities  from  the  Equator  at  the  Royal  Museum  at  Brus- 
sels, by  Anatole  Bamps,  96  pages ;  The  antiquities  from  the  valley  of 
San  Augustine,  United  States-  of  Columbia,  by  M.  Jose  Maria  Gutier- 
rez de  Alba,  5  pages  ;  The  discourse  of  Dr.  Virchow;  The  influence  of 
American  surroundings  upon  the  White  Race,  by  M.  Grattan,  8  pages ; 
Existence  of  Man  in  North  America  during  the  Glacial  Period,  by  M. 
Sidney  Skertchly,  4  pages ;  The  reefe  of  St.  Paul  and  the  question  of 
Atlantis,  by  Abbe  Renard,  22  pages ;  The  last  of  the  Mexican  Races  in 
the'United  States;  by  M.  Edwin  A.  Barber,  6  pages;  The  highest 
antiquity  of  Man  in  America,  by  M.  Florentine  Ameghino.  This 
paper  has  reference  to  the  man  during  the  tertiary  period  in  Brazil,  52 
pages ;  Cosmogonye  Algique,  by  Count  de  Charencey,  28  pages;  Origin 
of  the  Primitive  Indians  of  South  America;  by  Mme.  Marcella  J.  Wil- 
kins,  8   pages ;  A  critical  examination  and  comparison  of  fourteen 
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American  Languages,  by  M.  Lucien  Adam,  61  pages ;  Grammar  of 
the  Moskito  Language,  by  Edward  Grunewald,  and  Dictionary  of  the 
same,  Moskito  and  German;  Inscribed  Stones  purporting  to  be  in 
Hebrew,  from  Licking  County,  Ohio,  by  M.  Charles  Whittlesey ;  A 
comparative  grammar  of  three  languages  of  Greenland,  by  Victor 
Henry ;  A  comparison  between  the  Aymara  of  the  Quichua  and  the 
dialect  of  Quito,  by  Jose  Fernandez  Nodal;  Principles  of  Language* 
and  Othomie,  by  Professor  de  Harlez,  45  pages;  The  Affiliation  of 
American  languages,  by  M.  John  Campbell ;  A  Communication  on  the 
Idol  of  Guaqui,  by  M.  Marcos  Jiminez  de  la  Espada;  Philologic 
Notes,  by  M.  P.  V^reville,  39  pages ;  The  Mexican  Calendar,  by  Man- 
uel Orozcoy  Berra ;  Ancient  inscriptions  in  the  Argentine  Republic, 
bj  Florentine  Ameghino,  27  pages ;  Prehistoric  Clocks  in  South  Amer- 
ica; The  language  Maskoki  and  its  dialects,  by  M.  Albert  S.  Gatschet, 
16  pages ;  The  deciphering  of  certain  Maya  characters,  by  the  Count 
de  Charency. 
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PROCEEDINGS  OF  SCIEKTIFIC  SOCIETIES. 

American  Society  of  Naturalists. — This  body  met  at  Prince- 
ton, N.  J.,  in  J.  C.  Green  Science  Hall  of  Princeton  College,  on  Decem- 
ber 28-9,  1892.  Professor  Osborn,  of  Columbia  College,  N.  Y.,  was 
President,  and  Professor  T.  H.  Morgan,  of  Bryn  Mawr  College,  Pa.,  was 
Secretary.  On  the  afiernocm  of  Dec  28th,  President  Patton,  of  Prince- 
ton College,  gave  an  address  of  welcome.  A  committee  was  appointed 
to  confer  with  the  executive  committees  of  the  affiliated  societies  to 
bring  about  a  union  between  the  societies  of  Morphologists  and  Anato- 
mists. Professor  Sedgwick  read  a  report  by  Professor  S.  F.  Clark,  on 
Science  Teaching  in  Schools.  Reports  on  Marine  Biological  Laboratory 
ies  were  presented  by  Dr.  E.  A.  Andrews,  of  Johns  Hopkins  University 
on  the  Marine  Station  in  Jamaica;  Dr.  D.  Bashford  Dean  read  a 
paper  on  the  Marine  Laboratories  of  Europe,  which  was  handsomely 
illustrated ;  Professor  C.  O.  Whitman  read  a  paper  on  the  Outlook  of 
the  Marine  Laboratory  at  Woods  Holl,  Mass.  Dr.  Stiles  read  a  report 
of  progress  in  obtaining  support  for  an  American  table  at  the  Marine 
Laboratory  at  Naples.  The  Society  adopted  resolutions  favoring  the 
establishment  and  continuous  support  of  a  table  at  that  Laboratory. 

In  the  evening  the  Annual  Dinner  took  place  in  University  Hall 
After  the  address  by  the  President,  Professor  Osborn,  remarks  were 
made  by  Professor  Brewer,  of  Yale,  Professor  Cope,  of  Pennsylvania, 
Dr.  Heitzman,  of  New  York,  Professor  Minot,  of  Harvard,  and  others. 

On  Dec.  29th,  the  following  members  were  elected :  Howard  Ayers, 
J.  H.  Bamhart,  G.  W.  Calkins,  T.  M.  Chapman,  D.  Bashford  Dean, 
D.  G.  Elliot,  B.  D.  Halsted,  Ida  A.  Keller,  Edwin  Linton,  T.  B.  Lotsy, 
J.  I.  Peck,  H.  S.  Pratt,  J.  E.  Reighard,  Wm.  E.  Ritter,  J.  P.  Smith, 
O.  S.  Strong,  R.  Thaxter,  H.  H.  Wilder,  Arthur  WUley,  J.  L.  Wort- 
man. 

Professor  Libbey  offered  the  following  resolution,  which  was  carried : 
That  a  committee  be  appointed  to  bring  about  an  affiliation  of  the 
Physiological,  Morphological,  Anatomical  and  Geological  Societies 
with  this  body. 

New  Haven  was  adopted  as  the  next  place  of  meeting.  The  follow- 
ing officers  were  elected  for  the  ensuing  year :  President,  Professor  R. 
H.  Chittenden,  New  Haven  ;  Vice-Presidents,  Professor  G.  Baur,  Chi- 
cago, and  Dr.  Wm.  H.  Dall,  Washington,  and  Professor  Wm.  Libbey, 
Princeton;   Secretary,  Professor  T.  H.  Morgan,  Bryn  Mawr,  Pa.; 
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Treasurer,  Professor  W.  T.  Sedgwick,  Boston  ;  Executive  Committee, 
Professor  W.  G.  Farlow,  Cambridge ;  Professor  J.  A.  Ryder,  Philadel- 
phia. 

Special  reports  on  the  work  of  the  preceding  season  were  made  by 
Professor  W.  Libbey,  Jr.,  on  the  summer  work  of  the  U.  S.  Fish  Com- 
mission schooner,  Grampus  ;  by  Dr.  J.  L.  Wortman  on  the  Exhibitions 
•of  the  American  Museum  of  Natural  History  in  New  Mexico, 
Wyoming  and  Dakota ;  and  by  Professor  E.  D.  Cope  on  the  Paleonto- 
]ogical  Exploration  of  the  Staked  Plains  of  Texas  by  the  Geological 
Survey  of  Texas. 

On  Dec.  29th  the  Annual  Discussion  took  place.  The  question  was. 
What  were  the  former  Areas  and  Relations  of  the  American  Continent 
■as  determined  by  Faunal  and  Floral  Distributions?  The  discussion 
was  opened  by  a  paper  from  Professor  W.  B.  Scott,  of  Princeton,  on 
"  Evidence  from  past  and  present  Distribution  of  Mammalia."  Pro- 
fessor J.  A.  Allen  read  a  paper  on  the  Evidence  from  the  Distribution 
of  Birds;  and  Dr.  N.  L.  Britton  on  Evidence  from  the  Distribution  of 
Plants. 

American  Morphological  Society. — The  annual  meeting  was 
held  at  Princeton,  N.  J.,  Dec.  28-29,  1892.  The  following  papers 
were  read :  Dr.  E.  B.  Wilson,  Columbia  College,  The  cleavage  of  the 
ovum  and  the  teloblasts  of  Arophioxus.  Dr.  C.  W.  Stiles,  Department 
of  Agriculture,  Washington,  The  topographical  anatomy  in  the  family 
Tseniadse.  Dr.  E.  O.  Jordan,  University  of  Chicago,  The  maturation 
and  Fertilization  of  the  ^^g  of  the  Newt.  Professor  E.  D.  Cope,  Phil- 
adelphia, False  Elbow  Joints  in  Man  and  the  Horse.  Mr.  Arthur 
Willey,  Columbia  College,  On  Acinetae  parasitic  in  the  buccal  tube  of 
Diploeoma.  Dr.  C.  B.  Davenport,  Harvard  College,  The  development 
of  the  cerata  of  Eolis.  Dr.  H.  B.  Ward,  University  of  Michigan,  The 
host  of  Nectonema.  Dr.  C.  O.  Whitman,  University  of  Chicago,  The 
metamerism  of  Clepsine.  Dr.  W.  B.  Scott,  Princeton  College,  The 
ovolution  of  the  premolars.  Dr.  H.  A.  Ayers,  of  the  Lake  Laboratory, 
Milwaukee,  The  ending  of  the  auditory  nerves  in  the  hair-cells.  Dr. 
E.  A.  Andrews,  Johns  Hopkins  University,  Notice  of  a  new  sort  of 
Amphioxus.  Professor  A.  E.  Verrill,  Yale  College,  Some  New  forms 
of  Nemerteans.  Dr.  T.  H.  Morgan,  Bryn  Mawr  College,  Preliminary 
note  on  jBalanoglossus.  Professor  B.  Sharp,  Academy  of  Natural 
ScienceSy'Philadelphia,  Joint  formation  among  the  Invertebrata.  Pro- 
fessor W.  A.  Locy,  Lake  Forest  University,  The  formation  of  the 
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medullary  grooves,  and  some  other  features  of  embryonic  development 
in  the  Elasmobranchs. 

The  following  gentlemen  were  elected  officers  for  the  current  year : 
President,  Dr.  C.  O.  Whitman,  University  of  Chicago ;  Vice-President, 
Dr.  E.  B.  Wilson,  Cohimbia  College;  Sec'y-Treas.,  Dr.  J.  Playfair 
McMurrich,  University  of  Cincinnati.  Members  of  the  Executive 
Committee  elected  from  the  8ociety-at-large :  Dr.  T.  H.  Morgan,  Bryn 
Mawr  College ;  Dr.  C.  B.  Davenport,  Harvard  Collie. 

Association  of  American  Anatomists. — Fifth  annual  session, 
Tuesday  to  Thursday,  December  27  to  29, 1892,  at  Princeton,  N.  J. 
The  officers  for  the  year  1891-1892  were — President,  Harrison  Allen, 
M.  D.,  Philadelphia ;  First  Vice-President,  Charles  Heitzman,  M.  D., 
New  York  Gty ;  Second  Vice-President,  Theodore  N.  Gill,  M.  D., 
Washington,  D.  C. ;  Secretary  and  Treasurer,  D.  S.  Lamb,  M.  D., 
Washington,  D.  C.  Executive  Committee :  Thomas  Dwight,  M.  D., 
Harvard  University ;  E.  C.  Spitzka,  M.  D.,  New  York  City ;  Dr.  F.  H. 
Gerrish,  Portland,  Me.,  the  President  and  Secretary,  ex-officio.  Com- 
mittee on  Anatomical  Nomenclature :  Harrison  Allen,  M.  D.,  Phila- 
delphia ;  Frank  Baker,  M.  D.,  Washington  ;  Thomas  Dwight,  M.  D.. 
Harvard  University ;  Thomas  B.  Stowell,  Ph.  D.,  Potsdam,  N.  Y.  ; 
Burt  G.  Wilder,  M.  D.,  Cornell  University,  Secretary.  Delegate  to 
American  Congress  of  Physicians  and  Surgeons,  F.  J.  Shepherd,  M.  D., 
Montreal,  Canada.  Alternate,  R.  W.  Shufeldt,  M.  D.,  Washington,  D.  C. 

Tuesday,'  December  27,  the  following  business  was  transacted :  1, 
Opening  of  the  session  by  the  President ;  2,  Report  of  the  Executive 
Committee;  3,  Report  of  the  Secretary  and  Treasurer  ;  4,  Election  of  new 
members ;  5,  Report  of  the  Committee  on  Anatomical  Nomenclature ; 
6,  amendment  to  Constitution,  abolishing  dues  and  substituting  assess- 
ments; 7,  Miscellaneous  business. 

Then  followed  the  address  of  the  President,  Dr.  Harrison  Allen. 

The  following  papers  were  read :  1.  History  of  the  development  of 
bone  tissue.  Ulustrated  by  microscopic  slides.  Dr.  Carl  Heitzmann, 
New  York  City ;  discussed  by  Professors  Macloskie  and  Libbey.  2. 
Crania  of  the  Cetacea  (15  minutes),  with  specimens.  Dr.  Harrison 
Allen,  University  of  Pennsylvania.  3.  The  human  lower  jaw  (10 
minutes),  with  specimens.  Dr.  Allen.  The  second  and  third  discussed 
by  Dr.  Herrick  and  Professor  Macloskie.  4.  An  anomalous  human 
sternum.  Dr.  C.  S.  Lamb,  Washington,  D.  C.  Discussed  by  Dr. 
Dwight.  5.  Observations  on  the  psoas  parvus  and  pyramidalis.  A 
study  on  variation.  Dr.  Thomas  Dwight,  Harvard  University.      6. 


Digitized  by 


Google 


13U3.]  Proceedings  of  Scientific  Soeietiea,  309 

Significance  of  percentages  in  reversions  in  human  anatomy,  Professor 
H.  F.  Osborn,  Columbia  Ck>llege,  New  York.  Discussed  by  Professor 
Cope  and  Drs.  Dwight  and  Lamb.  7.  Series  of  thirty-five  natural- 
size  photographs  of  sections  of  human  brain,  with  brief  remarks, 
Dr.  I.  S.  Haynes,  University  of  New  York.  8.  Histogenesis  in  the 
brain,  and  its  bearings  on  development  and  decline,  Professor  C.  L. 
Herrick,  University  of  Chicago.  Discussed  by  Drs.  Heitzmann  and 
PiersoL  9.  The  metapore  pr  foramen  of  Magendie,  with  photographs, 
Professor  6.  B.  Wilder,  Cornell  University.     Read  by  Mr.  Clark. 

10.  Neuromerism  and  the  cranial  nerves  of  Ophidia,  Professor  Herrick. 

11.  The  insula  of  the  pig,  with  specimens,  Tracy  E.  Clark,  B.  8.,  Clin- 
ton Liberal  Institute,  Fort  Plain,  N.  Y.  Discussed  by  Drs.  Allen, 
Dwight  and  Spitzka.  12.  The  posterior  surface  of  the  liver ;  described 
by  Vesalius ;  Dr.  F.  H.  Grerrish,  Bowdoin  College,  Maine.  Discussed 
by  Drs.  Dwight,  Heitzmann  and  Allen.  13.  Embryos  of  bats,  (with 
specimens),  Dr.  Allen.  Discussed  by  Professors  Cope  and  Minot.  14. 
Meckel's  diverticulum.  Dr.  D.  S.  Lamb,  Army  Medical  Museum,  Wash- 
ington. Discussed  by  Drs.  Minot  and  Dwight.  15.  Delimitation  of 
abdominal  regions,  Dr.  E.  A.  Balloch,  Howard  University,  Washing- 
ton. Read  by  the  Secretary.  16.  The  need  of  agreement  in  the 
limits  of  the  abdominal  regions.  Dr.  Gerrish.  Discussion  of  the  last 
two  papers  together,  by  Dwight,  Piersol,  Kemp,  Heitzmann  and  Lamb. 
17.  Physical  characters  of  the  Kootenay  Indians,  Mr.  Alex.  F.  Chamber- 
lain, Clark  University,  Worcester,  Mi^s.  18.  Discovery  of  an  ossified 
thyroid  cartilage,  and  a  supposed  rudimentary  clavicle  in  an  artiodac- 
tyl,  with  the  specimen;  Professor  W.  B.  Scott,  Princton,  N.  J.  Dis- 
cussed by  Professor  Cope  and  Dr.  Allen.  19.  Notes  on  diagrams  of  the 
spinal  cord.  Dr.  J.  T.  Duncan-,  Toronto,  Can.  20.  Duration  of  motion 
of  huaian  spermatozoa.  Dr.  Geo.  Piersol,  University  of  Penna.  Dis- 
cussed by  Drs.  Spitzka  and  Heitzmann.  21.  The  innervation  of  the 
organ  of  Corti,  Dr.  Howard  Ayers,  Lake  Laboratory,  Milwaukee,  Wis. 
Microscopical  slides,  with  remarks. 

Ncvr  York  Academy  of  Sciences. — Biological  Section,  Jan. 
9. — The  following  papers  were  presented : — A.  A.  Julien,  Suggestions 
in  Microscopical  Technique,  including  (a)  a  carrier  of  cover  impres- 
sions (mycoderm  blood)  utilizing  as  clamps  a  coil  of  brass  wire  mounted 
in  a  phial.  The  same  device  with  a  platinum  coil  serves  as  a  conveni- 
ent staining  phial  for  cover  glass  preparations;  (6)  a  suggested 
medium  for  mounting  delicately  contractile  protoplasmic  objects ;  (c) 
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devices  for  avoiding  inclusion  of  air  bubbles  in  mounts ;  (d)  balsam- 
paraffin  as  a  ring  varnish. 

O.  S.  Strong :  On  the  components  of  cranial  nerves  of  Amphibia. 
In  the  seventh  a  dorsal  root  was  shown  to  pass  off  into  branches  rep- 
resenting ophthalmicus  superficialis,  facialis  and  buccalis  of  fishes,  and 
innervating  the  lateral  sense  organs  of  the  head.  In  vagus,  a  root  of 
similar  internal  origin  passes  into  the  R.  laterales,  innervating  the 
lateral  sense  organs  of  the  body.  Another  component  of  the  facialis  is 
the  fasciculus  communis  of  fishes.  This  passes  off  into  the  palatinus 
and  mandibularb  internus,  innervating  the  mucous  epithelium  of  the 
oral  cavity ;  while  in  the  glosso-pharyngeus  and  vagus,  similar  com- 
ponents divided  from  this  fasciculus  innervate  in  like  manner  portions 
of  the  alimentary  canal  and  its  appendages.  The  relation  of  the  results 
to  segmentation  of  head  was  discussed. 

N.  L.  Britton :  A  Eeview  of  the  N.  A.  species  of  Leepedeza,  with 
comments  on  the  eleven  native  species,  shown  to  be  divisible  into  two- 
groups,  (a)  those  producing  both  petalous  and  apetalous  flowers,  and 
(6)  those  in  which  no  petalous  flowers  are  developed.  Of  the  two 
naturalized  species,  one  in  S.  E.  part  of  U.  S.,  L.  striata  (Thunb.)  H. 
and  A.,  is  a  native  of  £.  Asia,  appearing  (about  1845)  in  Georgia. 

Bashford  Dean,  Rec,  Secy,  of  Section. 

Proceedings  of  the  New  Mexico  Society  for  the  Advance- 
ment of  Science. — Meeting.of  November  2,  1892,  at  La  Cru9e8. — 
(No.  1.)  Professor  Townsend  read  a  paper  entitled  ''A  partial  comparison 
of  the  insect  fauna  of  the  Grand  Cafton  with  that  of  the  San  Francisco 
Mountain  in  Arizona."  The  paper  discussed  briefly  the  conditions 
which  exert  an  influence  on  the  vertical  range  of  species,  and  then  gave 
some  exact  data  on  the  topographical  features  of  the  above  r^on. 
Dr.  Merriam's  life-zones  of  the  San  Francisco  Mountains  were  re-stated,, 
and  the  following  provisional  zones  were  ofiered  for  the  Grand  Cafion 
(from  top  of  south  rim  at  Hanoe's,  7600  ft.,  to  Colorado  River,  2600  ft.)  ; 

Canadian  or  balsam  fir  zone  (only  on  north  or  northeast  exposure). 

Neutral  or  pine  zone  (only  on  north  or  northeast  exposure). 

Pifton  or  cedar  zone — 6000  to  7600  ft.  (top  of  south  or  southwest 
exposure). 

Sub-desert  zone— 4600  to  6000  ft. 

Gila  zone— 2600  to  4600  ft. 

The  insect  fauna  was  considered  in  three  sections — that  peculiar  to- 
the  cafion,  that  peculiar  to  the  mountain,  and  that  common  to  both* 
These  divisions  were  compared  with  each  other,  and  also  with  the  fauna 
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of  the  sarrooiidiDg  r^ion.  Specimens  of  insects  were  exhibited,  belong- 
ings to  these  three  divisions  of  the  fauna,  and  many  photographs  and 
views  of  the  cafion  region  were  shown. 

(No  2.)  **  Exhaustion  and  renewal  of  soils,"  by  Professor  Arthur 
(joss.  He  first  described  soils  chemically,  and  told  where  they  obtain 
their  various  constituents.  He  next  divided  the  productive  existence 
of  a  soil  into  three  periods — 1.  The  pioneer  period.  2.  The  period 
when  soiling  crops  are  necessary.  3.  The  fertilizer  period.  The 
desired  thing  in  fertilizers  is  the  element  or  compound  which  has  been 
taken  from  the  soil.  The  best  way  to  find  this  is  not  by  chemical 
analysis  of  the  soil,  but  by  judicious  experimentation. 

(No.  3.)  Professor  C.  T.  Hagerty  read  a  paper  entitled  "  Computa- 
tion of  the  Comparative  strength  of  Insects  and  the  Higher  Animals.'^ 
He  proved  conclusively  that  the  higher  animals  are  much  stronger 
than  insects  in  proportion  to  their  size,  and  readily  accounted  for  the 
apparent  superior  strength  of  the  latter.  In  the  course  of  his  remarks 
he  referred  to  a  computation  on  the  comparative  strength  of  the  honey- 
bee and  horse,  made  by  Miall  and  Denny  in  a  work  entitled  "  The 
Cockroach  "  (page  82,  edition  of  1886),  and  pointed  out  an  error  in 
their  computation.  They  state  that  the  relative  muscular  force  of  the 
horse  is  more  than  fourteen  times  as  great  in  comparison  with  that  of 
the  bee  as  it  would  be  if  the  muscles  of  both  animals  were  similar  in 
kind  and  the  proportions  of  the  two  similar  in  all  respects,  and  he 
showed  that  according  to  their  own  method  of  solution,  it  would  be  3.08 
instead  of  14.  Quite  a  number  of  specimens  of  the  insect  fauna  of 
Grand  Cafion  and  the  San  Francisco  Mountains  of  Arizona  were 
exhibited  by  Professor  Townsend,  brides  some  photographs  taken 
during  the  trip. 

Dec.  1, 1892. — (No.  1.)  Professor  Townsend  read  a  paper  entitled 
"  Notes  on  the  occurrence  of  the  puma  (FelU  concolor  L.)  in  Southern 
New  Mexico."  The  animal  was  reported  on  good  authority  as  toler- 
ably common  in  the  Organ  Mountains,  and  still  more  so  farther  east  on 
the  Peflasco  River  in  Lincoln  County.  It  has  killed  colts  in  Soledad 
Cafion  (Organ  Mts.).  Measurements  of  some  large  skins  are  given, 
one  of  more  than  eleven  feet  being  vouched  for  on  good  authority. 

(No.  2.)  Notes  on  the  Ferns  of  the  Organ  Mountains,  by  Professor 
£.  O.  Wooton,  following  the  distribution  zones  of  ferns  as  advanced 
by  Dr.  Underwood  in  "  Our  Native  Ferns  and  Their  Allies  "  (pages 
61-65,  edition  of  1888),  he  enumerated  the  various  species  and  genera 
which  bad  been  collected  on  several  trips  to  the  mountains  without  any 
idea  of  such  paper  in  view.    Whole  number  of  Genera  collected,  7 ; 
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whole  number  of  Species  collected,  16.  He  then  noticed  the  generml 
characteristics  to  be :  rigid  stems,  thick  leaves,  deeply-seated  veins, 
fronds  either  very  hairy,  chappy,  granulated,  or  with  very  thitk  ^- 
dermis.  All  of  which  characteristics  were  taken  as  being  simply  differ- 
ent ways  of  protecting  themselves  from  the  intense  dryness  of  the 
climate. 

(No.  3.)  '*  Notes  on  the  Mound  Builders,"  by  Professor  J.  P.  Owen, 
was  a  paper  concerning  what  is  known  of  that  ancient  race.  The  pro- 
fessor showed,  in  several  different  ways,  the  difference  between  this  race 
and  the  North  American  Indian  found  in  possession  of  this  continent 
at  its  discovery.  He  told  of  the  migrations  of  this  pre-historic  race 
from  the  south  and  west  to  the  central  and  northern  states,  and  their 
probable  return  to  the  sections  from  whence  they  came.  He  led  us  to 
l>elieve  that  these  ancient  peoples  might  have  been  connected  with  our 
Pueblo  Indians,  and  were  connected  with  the  Aztec  tribes  of  Mexico. 

International  Congress  of  Zoology. — The  second  meeting  was 
held  at  Moscow,  August,  1892.    The  fellowing  papers  were  read : — 

Greneral  Questions  Concerning  Biology: — Reply  to  questions  proposed 
by  Professor  L.  Cosmovici :  1.  On  a  definite  division  of  the  animal 
kingdom  into  "  phyla."  2.  Natural  basis  of  a  system  of  the  type  of 
worms.  8.  Uniformity  in  the  terminology  of  the  secretory  organs  of 
worms,  J.  von  Kennel. — Observations  on  some  points  in  Zoological 
Nomenclature,  Ch.  Girard. — On  the  importation  and  hybridization  of 
reptiles  and  amphibians,  J.  de  Bedriaga. 

Special  questions  Concerning  Biology: — Note  on  Parapagttrtu ptio' 
i*unaHUJ*,  a  Pagurid  from  the  abyss  of  the  Atlantic  Ocean,  A.  Milne 
Edwards  and  E.  L.  Bouvier. — Note  on  the  fauna  of  the  Black  Sea,  P. 
N.  Bontchinsky. — On  a  fresh-water  Thuricola,  F.  Vejdovsky. — Essay 
on  the  Classification  of  Animal  variations  according  to  their  causes,  A. 
Brandt. — ^The  fauna  of  the  eastern  part  of  the  Baltic  Sea,  and  the 
problems  for  the  next  investigations  in  that  fauna,  Gr.  Kojevnikov. — 
Geographical  Distribution  of  the  camivora,  Ch.  Gr^v^ — The 
European  and  Circum-Mediterranean  vipers,  J.  de  Bedriaga. — Chal- 
cide.'*  itjpnonyi  Steind.,  and  Molge  Itischiani  Steind.,  J.  de  Bedriaga. — 
Notes  on  the  nests  of  insects  made  of  clay,  H.  von  Ih^ring. — ^The 
Cetaceans  of  the  Black  Sea,  living  and  fossil,  J.  van  Beneden. — On 
the  geographical  distribution  of  the  Cladocera,  T.  Richard. — On  the 
Monodontophrya,  a  new  species  of  the  Opalinidie,  Fr.  Vejdovsky. 

Histology  and  Embryology: — Contributions  to  the  theory  of  the 
mesoderm  and  of  metamerism,  N.  Cholodovski. — Note  on  the  forma- 
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tion  of  the  germ  of  the  peripheral  nervous  sjBtein,  A.  Plitzine. — ^Note 
OD  the  development  of  the  endothelium  of  the  heart  in  the  amphibians, 
V.  Roodnev. — On  the  development  of  Chrysopa  perla,  Mme.  O.  Tic- 
homirova. — On  the  segmentation  of  the  ^g,  and  the  formation  of  the 
blastoderm  of  the  Pseudoscorpionidse,  Fr.  Vejdovsky. — On  an  embiy- 
<Miic  oigan  of  the  Pseudoscorpionidse,  Fr.  Vejdovsky. — Contribution  to 
4he  history  of  the  parasites  of  the  Hymenoptera,  N.tKoulaguine. — ^The 
use  of  «robryological  researches  for  classification,  A.  Tichomiroff. 

Physiology  and  Physiological  Chemistry : — On  the  phosphorescence 
of  animals  in  the  Black  Sea,  P.  Khvorostansky. 

Morphology  and  Comparative  Anatomy : — What  is  meant  by  "  the 
iirater  vascular  system,  the  segmental  organs,  the  excretory  organs,  and 
the  nephridia,  L.  Cosmovici. — Presence  or  absence  of  an  excretory  appa- 
ratus in  the  genital  organs  of  the  Metazoa,  H.  von  Ihering. — ^Note  on 
roetameric  signification  of  the  cranial  nerves,  P.  Mitrophanov. — Posi- 
tion of  the  Strepsipteridse  in  the  system  according  to  the  data  of  post- 
embryonic  development  and  of  anatomy,  N.  Nassonov. — On  the  excre- 
tory organs  of  terrestrial  arthropods,  A.  O.  Kovalevsky. — On  the 
origin  and  ancestry  of  the  Arthropods,  particularly  the  tracheated 
arthropods,  N.  Zograf. 

Boston  Society  of  Natural  History. — January  18,  1893. — 
The  following  paper  was  read :  Report  on  a  study  of  Glacial  sand- 
plains  in  Eastern  Massachusetts,  illustrated  by  lantern  slides,  by  Pro- 
fessor W.  M.  Davis  and  students  in  geological  field-work  in  Harvard 
University.  •    Samuel  Hen8IIAW%  Secretary, 


Digitized  by 


Google 


314  HHie  American  Naturalist.  [Mftreb^ 


SCIENTIFIC  NEWS. 

Recent  Deaths. — Henry  Tibbots  Stainton. — Word  comes  from 
England  of  the  death  of  this  eminent  Lepidopterist  on  December  2d,. 
1892,  in  his  Tlst  year.  For  the  past  fifty  years  he  has  been  one  of  the 
most  active  British  entomologists.  During  this  period  he  has  been 
president  of  the  Entomological  Society  of  London,  secretary  and  vice- 
president  of  the  Linnean  Society,  and  secretary  of  the  Bay  Society. 
One  of  the  founders  of  the  Momological  Monthly  Magazine,  he  con- 
tinued on  the  editorial  staff  from  its  beginning  until  his  death.  From 
this  magazine  we  learn  that  he  has  published  more  than  twenty-five 
volumes  on  natural  history,  besides  frequent  contributions  to  entomo- 
logical periodicals.  He  studied  chiefly  the  Micro-Lepidoptera,  and 
was  bedt  known  as  a  student  of  the  Tineina.  Two  of  his  associates  on 
the  Monthly  Magazine,  Messrs  J.  W.  Douglas  and  R.  McLachlan, 
write:  "Naturally  diffident  and  unobstrusive  in  society,  he  yet  pursued 
the  objects  that  interested  him,  with  ardor  and  perseverance,  and  hia 
liberality  in  the  cause  of  the  advancement  of  entomological  studies  in 
Britain,  which  was  always  dear  to  him,  and  his  unstinted  aid  in  the 
identification  of  species,  are  too  well  known  to  require  eulogy.  From 
the  first  he  restricted  his  researches  to  Lepidoptera,  but  he  had  sym- 
pathy with  the  students  of  all  orders  of  insects,  and  of  natural  history 
generally.  Possessed  of  an  ample  fortune,  he  used  his  means  freely  to 
assist  any  cause  or  person  that  he  deemed  to  be  deserving  ...  In 
1871  he  was  instrum total  in  founding  the  Zoological  Record  Associa- 
tion, for  the  purpose  of  continuing  the  Zoological  Record,  which  had 
been  relinquished  by  Er.  Van  Voorst,  and  largely  through  his  liberal- 
ity this  indispensable  publication  appeared  regularly  until  1886,  when 
it  was  taken  up  by  the  Zoological  Society  of  London." 

Frederick  Augustus  Genth. — The  death  of  Frederick  Augustus 
Genth  occurred  at  his  residence.  No.  3937  Ix>cust  street,  Philadelphia,, 
and  ended,  at  the  age  of  seventy-three,  the  career  of  a  chemist  and 
mineralogist  whose  reputation  was  not  confined  to  one  hemisphere,  but 
was  co-extensive  with  the  world  of  scientific  investigation.  Professor 
Genth  was  bom  in  Waecbtersbach,  Hesse-Cassel,  on  May  17,  1820. 
After  attending  the  Gymnasium,  in  Hanau,  he  studied  at  the  University 
of  Heidelberg,  under  Liebig ;  at  Giessen,  and  finally  under  Bunsen,  at 


Digitized  by 


Google 


18M.]  Sdentifie  Neua,  315 

Marburg,  where  he  received  the  degree  of  Ph.  D.  in  1846.  For  three 
jears  he  acted  as  assistant  to  Professor  Bunsen,  and  soon  afterward  came 
to  the  United  States,  where  he  has  since  resided. 

In  1872  be  was  called  to  the  chair  of  chemistry  and  mineralogy  in 
the  University  of  Pennsylvania,  which  place  he  held  up  to  within  a  few 
years  ago.  He  had  also  held  the  office  of  chemist  to  the  Geological 
Survey  of  Pennsylvania,  and  also  to  the  Board  of  Agriculture  of  this 
State.  Professor  Geuth  was  a  member  of  many  scientific  societies  in 
the  United  States,  and  was  elected  in  1872  to  membership  to  the 
National  Academy  of  Sciences.  He  had  no  superior  in  this  country 
as  an  analytical  chemist,  and  he  greatly  enriched  the  literature  of 
chemistry  with  his  very  many  and  careful  analyses  of  minerals.  His 
name  is  associated  with  the  ammonia  cobalt  bases,  which  he  discovered 
in  1846,  and,  in  joint  authorship  with  Dr.  Wolcott  Gibbs,  he  contributed 
to  the  "  Smithsonian  Contributions  to  Knowledge,"  a  monograph  on 
"  Researches  on  the  Ammonia  Cobalt  Bases"  (Washington,  1856). 

Professor  Genlh  was  the  author  of  nearly  one  hundred  separate 
papers  on  subjects  in  chemistry  and  mineralogy,  and  published  Tabel- 
larisehe  ubersieht  der  Uichtigsten  Recieiionen  welche  Ba^en  in  Saizen 
teigen  (Marburg,  1845)  ;  also  the  same  in  relation  to  "  Acids  "  (1845)  ; 
his  **  Minerals  of  North  Carolina,"  being  appendix  "  C  "  of  the"  Report 
on  the  Geology  of  North  Carolina"  (Raleigh,  1875).  He  also  was  the 
author  of  "  First  and  Second  Preliminary  Reports  on  the  Mineralogy 
of  Pennsylvania"  (Harrisburg,  1875-6)  and  **  Minerals  and  Mineral 
Localities  of  North  Carolina"  (Raleigh,  1881). 

Nikolai  Ivanovitch  Koksharoff,  the  well-known  Russian  miner- 
alogist,  died  at  St.  Petersburg,  January  2,  1893.  During  his  early 
years  he  lectured  on  geology  and  physical  geography,  but  later  on 
devoted  himself  to  the  description  of  Russian  minerals  of  which  he  dis- 
covered^  and  described  many  new  ones.  His  chief  works  are  embod- 
ied in^leven  largequarto  volumes  of  Beitrage  zur  Mineralogie  Russlands, 
illustrated  with  numerous  plates.  The  twelfth  volume  was  in  type 
when  he  died.  He  was  a  member  of  the  St.  Petersburg  Academy  of 
Sciences,  and  many  of  the  scientific  bodies  of  Western  Europe  elected 
him  corresponding  or  honorary  member. 

— The  address  delivered  by  Professor  Virchow  on  his  assumption  of 
the  ofiSce  of  Rector  of  the  University  of  Berlin,  has  been  issued  by  the 
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German  publisher,  August  Hirschwald,  of  that  city,  under  the  title 
"  Lernen  und  Forsehen." 

Unofficial  information  has  been  received  by  Professor  G.  Brown 
Goode,  of  the  National  Museum,  and  member  of  the  United  States 
Commission  to  the  Madiid  Exposition,  that  awards  have  been  made  to 
the  following  exhibitors  from  this  country : — 

Gold  medals — Smithsonian  Institution,  Bureau  of  Ethnology, 
National  Museum,  University  of  Pennsylvania,  William  Ellery  Curtis, 
of  Washington ;  the  Hemenway  Expedition,  Dr.  J.  Walter  Fewkes,  of 
Cambridge. 

Silver  Medals — ^United  States  Geological  Survey,  the  Numismatic 
and  Antiquarian  Society  of  Philadelphia,  the  Philadelphia  Academy 
of  Natural  Sciences,  the  Peabody  Museum  of  Archeology,  Cambridge ; 
The  United  States  Mint,  the  United  States  Navy,  The  Army  Medical 
Museum,  Dr.  D.  G.  Brinton  and  Mr.  Stewart  Culin,  of  Philadelphia ; 
Professor  O.  T.  Mason,  Professor  Thomas  Wilson,  Mr.  W.  H.  Holmes 
and  Mr.  Walter  Hough,  of  Washington;, Mrs.  Zelia  Nuttall,  of  Cam- 
bridge. 

Bronze  Medals — Fish  Commission,  Department  of  Agriculture; 
Indian  School  at  Carlisle,  Pa. ;  Sons  of  the  American  Revolution,  Dr. 
James  C.  Welling  and  Mrs.  Tillie  E.  Stevenson,  of  Washington ;  Dr. 
Cyrus  Adler,  of  New  York  ;  Mr.  W^arren  K.  Moorehead,  of  Xenia,  O. 

The  gold  medals,  it  is  understood,  are  very  handsome,  with  an  intrin- 
sic value  of  S150  apiece.  Final  action  by  the  jury  is  not  known,  and 
others  may  be  honored. 

At  the  annual  meeting  of  Bowdoin  College  Alumni  held  at  Boston, 
Jan.  25th,  Professor  Robinson  of  the  chemical  department  of 
Bowdoin,  announced  that  Mr.  Edward  F.  Searles,  whose  wife,  the 
widow  of  Mark  Hopkins,  left  him  millions,  had  promised  to  erect  the 
^nest  and  best  equipped  building  for  the  study  of  the  sciences  that 
could  be  had  in  this  country.  He  stated  that  Mr.  Searles  had  placed 
no  limit  on  the  cost. 

Dr.  Osaun  has  been  appoint^  Geologist  on  the  Geological  Survey 
of  Texas,  and  will  take  charge  at  once  of  the  petrographic  work  of  the 
Survey.  Dr.  Osaun  is  well  qualified  for  the  position,  having  been  for 
many  years  first  assistant  to  Professor  Rosenbusch,  in  Heidelberg,  and, 
later,  extraordinary  professor  of  mineralogy  and  petrography  in  that 
University. 
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Dr.  Karl  Sprtiner  von  Merz,  the  author  of  "  Historisch  Geograph- 
ischer  Hand  Atlas/'  died  August  24th,  1892,  at  the  age  of  89.  His 
great  work,  commenced  in  1837,  was  not  completed  until  1852.  Spru- 
ner  was  also  the  author  of  two  school  atlases  of  historical  geography. 

The  University  of  Cape  Town  has  been  admitted  to  affiliation  .with 
the  University  of  Cambridge.  This  is  the  second  of  the  Colonial 
Universities  thus  affiliated,  th^  other  being  that  of  New  Zealand. 

According  to  the  Anatomischer  Anzeiger,  the  Biological  station  at 
Plon,  under  the  direction  of  Dr.  Otto  Zaccharias,  has  accomplished 
successful  work  during  the  past  Summer.  Of  the  species  of  animals 
occurring  in  the  Lake  of  Plon,  there  have  been  determined  20  fishes,  40 
Crustacea,  69  worms,  14  roollusca,  and  74  protozoa.  Of  greatest  inter- 
est is  the  discovery  in  fresh  water  of  many  organisms  that  have  hitherto 
been  supposed  to  occur  only  in  the  sea ;  and  among  these  more  espec- 
ially may  be  noted  certain  genera  of  diatoms,  rhizopods  and  worms. 
An  illustrated  report  on  results  is  soon  to  be  published. 

— Dr.  R.  von  Wetlstein  has  been  appointed  Professor  of  Botany  in 
the  University  of  Prague,  Bohemia. 

— Mr.  E.  E.  Prince,  M.  A.,  Professor  of  Zoology  in  St.  Munigo's 
Collc^,  Glasgow,  has  been  appointed  Commissioner  and  General 
Inspector  of  Fisheries  in  Canada. 

The  Indiana  Academy  of  Sciences  has  issued  its  Proceedings  for 
1891,  in  the  shape  of  a  pamphlet  of  176  pages.  It  contains  not  only 
the  proceedings  of  that  year,  but  also  a  list  of  all  papers  read  before 
the  Academy  since  its  organization  in  1885.  The  Academy  has  121 
active,  11  non-resident  and  1  honorary  members.  Copies  of  the  Pro- 
ceedings may  be  had  of  the  secretary,  Amos  W.  Butler,  Brook ville, 
Indiana. 

Professor  Bohumil  Shimek  has  gone  to  Nicaragua  to  collect  in  the 
interests  of  the  State  University  of  Iowa,  He  will  pay  especial  atten- 
tion to  the  invertebrata  and  the  cryptogamous  plants. 

Bulletin  No.  40,  of  the  U.  S.  National  Museum,  contains  the  fourth 
of  the  bibliographies  of  American  Naturalists,  that  of  George  N.  Law- 
rence by  L.  S.  Foster,  121  titles  are  enumerated.  A  good  steel  por- 
trait accompanies  the  Bulletin. 
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New  York,  Feb.  3.— -A  broad  smile  illumined  the  folio  face  of 
Caliph,  the  hippopotamus  at  the  Zoo  this  afternoon.  In  the  tank 
adjoining  his  a  baby  had  arrived  at  exactly  12.15  P.  M.,  and  Miss 
Murphy,  his  mate,  was  its  happy  mother.  Director  Smith  and  his 
keepers  knew  Tuesday  that  something  was  in  the  air,  for  Miss  Murphy 
was  restless  and  excited.  She  is  a  nervous  animal  at  all  times,  but 
Thursday  she  paced  her  cage  all  day,  and  Thursday  night  did  not  lie 
down  once.  The  warning  came  just  in  time,  and  a  thick  straw  bedding 
was  given  her,  and  the  partition  separating  her  from  Fatima  was  put 
up.    The  latter  has  the  empty  tank  and  the  mother  has  the  landing. 

After  the  youngster  came,  Mr.  Smith  said  the  first  thing  it  did  was 
to  walk  about  shaking  its  tiny  ears  and  giving  little  grunts.  Murphy 
followed  wherever  it  went,  and  would  allow  no  one  to  approach  within 
the  railing,  and  so  he  didn't  attempt  it.  Caliph  meanwhile  found  a 
peek-hole  in  the  boards,  and  viewed  his  progeny  with  a  great  deal  of 
'  interest.  He  refused  to  go  into  his  tank,  and  last  night  slept  within 
touch  of  the  mother  and  baby. 

The  baby  weighs  about  thirty  pounds,  being  very  small.  Its  color 
is  pink — a  salmon  hue — and  its  legs  are  so  short  as  to  be  almost  imper- 
ceptible at  first  sight.  It  is  lively  and  runs  about  a  great  deal,  much 
to  the  mother's  discomfort.  It  is  a  peculiarly  shaped  animal.  It 
might  be  said  that  it  has  no  shape  at  all.  It  is  about  eighteen  inches 
long,  has  no  tail,  ears  that  can  hardly  be  seen  and  mouth  no  larger 
than  a  pint  cup.  The  mother  guards  it  with  a  great  deal  of  care.  It 
is  her  third  born.  Four  years  ago  one  was  born  which  weighed  sixty- 
three  pounds.  It  died.  Fatima  came  next,  having  been  born  October 
4, 1890.  Murphy  is  8  years  old  and  cost  $5000.  She  weighs  between 
3000  and  4000  pounds.  Caliph  was  brought  from  the  Cincinnati  Zoo 
and  cost  $5000.  He  weighs  7000  pounds.  To-night  Murphy  and  her 
baby  were  doing  nicely. — Late  paper. 

Table  of  Contents  of  the  North  American  Review  for 
February,  1893. — How  to  Revise  the  Tariff,  by  the  Hon.  Wm.  M. 
Springer,  Chairman  of  the  Ways  and  Means  Committee ;  BecoUections 
of  the  Panama  Canal  Congress,  Rear-Admiral  Ammen,  U.  8.  N. ; 
Changes  in  the  Church  of  England,  The  Dean  of  St  Paul's;  Criminal 
Law  in  France,  Madame  Adam  ;  Boons  and  Banes  of  Free  Coinage, 
I.  "  In  the  Interest  of  Shylock,"  by  the  Hon.  R.  P.  Bland,  Chairman 
of  the  Committee  on  Free  Coinage,  Etc.,  II.  A  Warning  to  Savings 
Bank  Depositors,  by  John  Harsen  Rhoades,  President  of  the  Green- 
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wich  Savings  Bank,  N.  Y.,  III.  A  Depositor's  Point  of  View,  by  a 
Depositor  in  a  Savings  Bank  ;  Wild  Stag  Hunting  in  Devon  and  Som- 
erset, The  Countess  of  Malmesbury ;  Government  Aid  to  the  Nicaragua 
Canal,  Senator  John  T.  Morgan ;  Shall  Our  Laws  be  Codified  ?  Fred- 
-eric  R.  Coudert;  Needed  Reforms  in  the  Army,  General  John  Gibbon, 
U.  S.  A ;  Why  Immigration  Should  Not  be  Suspended,  Senator  H.  C. 
Hansbrough ;  The  Hope  of  a  Home,  Erastus  Wiman ;  Europe  at  the 
World's  Fair,  I.  The  British  Section,  by  Sir  Henry  Trueman  Wood, 
Secretary  to  the  British  Commission,  II.  The  French  Section,  by 
Theodore  Stanton,  Commissioner  Resident  in  Paris ;  Notes  and  Com- 
ments, Mistakes — but  Not  of  Moses,  Charles  W.  Trickett ;  Science  and 
the  Woman's  Question,  Lydia  Lvovna  Pimenoff;  From  Renan's  Point 
of  View,  Arthur  Reed  Kimball;  The  American  Common  Schools, 
Rev.  James  A.  King. 
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always  aim  to  get  out  each  issue  promptly  on  the 
first  of  each  month,  but  our  editors  and  authors 
being  so  wide-spread  we  are  often  delayed  a  few 
days  in  the  return  of  the  proofs  of  articles  sent 
them  for  revision.  With  this  explanation 
we  are,  truly  yours, 

BINDER  &  KELLY. 
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THE  GENEALOGY  OF  MAN. 
By  E.  D.  Cope. 

The  ancestry  of  man  is  a  question  to  be  solved  by  paleon- 
tology. Within  the  last  twenty  years,  important  progress  has 
been  made  in  our  knowledge  of  the  phylogeny  of  the  mam- 
malia, and  some  points  have  been  gained  which  throw  consid- 
erable light  on  the  more  immediate  predecessors  of  man. 
These  additions  to  knowledge  have  been  made  in  the  fields  of 
both  simian  and  human  paleontology,  and  they  have  naturally 
received  attention  from  archeologists  as  well  as  paleontologists. 
The  question  must  be  approached  from  the  side  of  anatomy 
primarily,  although  aid  from  any  other  source  is  essential. 
Philology  can,  of  course,  give  us  no  assistance,  since  the  first 
man  can  have  left  no  trace  of  his  language.  It  is  a  fact  that 
in  some  quarters,  archeologists  who  are  not  anatomists,  seem 
to  underrate  the  value  of  anatomy  in  the  premises,  and  are 
inclined  to  dispute  the  existence  of  men  of  very  primitive  or 
simian  physical  characteristics.  But  archeology,  apart  from 
anatomy,  is  a  poor  guide  in  the  field  of  human  ancestry. 

Nothing  is  better  known  than  that  some  races  of  men  present 
a  larger  proportion  of  simian  characteristics  than  others.  Thus 
these  approximations  are  fewest  in  the  Indo-European  race, 
and  are  rather  more  evident  in  the  Mongolian.  In  the  Poly- 
nesian, Negro,  and  Bushmen,  they  are  most  numerous,  and  in 
about  equal  but  difierently  distributed  proportions.  Confining 
22 
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our  attention  to  the  skeleton,  it  is  known  that  almost  every 
part  of  it  is  the  seat  of  variations  of  greater  or  less  significance. 

Much  importance  attaches  to  the  dentition.  Many  years 
ago,  Owen^  called  attention  to  the  fact  that  in  the  dark  races 
the  roots  of  tlie  last  superior  molar  are  distinct  from  each 
other,  while  in  the  Indo-Europeans  they  are  known  to  be  more 
or  less  fused  together.  These  now  well-known  characteristics 
of  human  dentition  constitute  one  of  the  examples  of  transi- 
tion from  a  simian  to  a  human  type.  1  have  pointed  out  a 
corresponding  modification  in  the  structure  of  the  crown  of 
the  superior  true  molars,  viz :  the  transition  from  a  quadri- 
tubercular  to  a  tritubercular  structure  in  passing  from  the 
lower  to  the  higher  races.  As  this  point  has  some  interesting 
implications  in  the  earlier  phylogeny  of  man,  and  as  its  value 
has  been  disputed,  I  give  it  a  little  attention. 

The  facts  of  the  case  are  as  follows :  I  have  demonstrated* 
the  fact  that  all  forms  of  dentition  exhibited  by  the  Eutherian 
Mammals  have  been  derived  from  a  primitive  tritubercular 
type.  Professor  Osborn  says  that  he  expects  to  be  able  to  do 
the  same  for  the  Multituberculate  (?  Prototherian)  dentition. 
I  have  also  shown  that  man  exhibits  a  tendency  to  revert 
from  his  primitive  quadritubercular  molar  to  this  tritubercular 
type.^  These  facts  are  now  common  knowledge  among  paleon- 
tologists, although  Dr.  Brinton  states  in  one  of  his  late  works 
that  the  latter  proposition  has  been  "  refuted  "  by  Dr.  Harrison 
Allen  and  Professor  Virchow.  As  to  the  significance  of  these 
facts,  I  have  expressed  the  view  that  this  acquisition  of  a  tri- 
tubercular molar  is  a  reversion  to  the  lemurine  type.  This 
conclusion  is  necessary  because  the  lemurs  are  the  last  of 
the  families  in  the  line  of  the  ancestry  of  man  which  pre- 
sent this  dentition.  The  monkeys  and  anthropoid  apes  are  all 
quadritubercular,  except  a  few  limited  collateral  branches  of 
the  former,  which  still  retain  the  lemurine  type.  There  are 
also  a  few  collateral  types  of  lemurs  which  have  acquired  one 

» Odontography,  1840-6,  p.  464. 

*t*roceeds.  Amer.  Philosoph.  Soc.,  Dec.  1883;  Origin  of  the  Fittest,  1887,  pp. 
246,  347,  369. 
*  Amer.  Journal  of  Morphology,  II,  1888,  p.  7. 
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or  more  quadritubercular  molars,  but  they  are  not  typical.  In 
many  tri tubercular  mammals,  a  precocious  form  or  two  can 
be  found,  which  has  acquired  the  fourth  tubercle.  But  the 
further  back  we  go  in  time,  the  fewer  they  become,  until, 
in  the  Puerco  fauna,  of  eighty-two  species  of  Eutherian  Mam- 
mals, but  four  have  true  quadritubercular  superior  molars. 

I  take  this  opportunity  of  saying,  however,  that  reversion 
is  not  necessarily  a  result  of  heredity.  It  may  be  simply  a 
retrogression  on  a  line  of  advance  already  laid  down.  What 
influence  lemurine  heredity  may  have  had  in  the  case  of 
man,  it  is  not  easy  to  know.  But  it  must  be  borne  in  mind 
that  various  forms  of  degeneracy  of  molar  teeth  are  possible 
other  than  the  resumption  of  the  tritubercular  type,  yet  the 
normal  reduction  generally  presented,  is  just  this  lemurine 
and  primitive  Eutherian  condition.  The  simplicity  of  the 
elements  involved,  has  something,  but  not  everything,  to  do 
with  this  reversion. 

Dr.  Paul  Topinard  has  made  an  investigation*  of  the  char* 
acters  of  the  crowns  of  the  molars  in  man,  and  has  reached 
general  conclusions  identical  with  my  own.  He  remarks  (p. 
666),  "  It  is  demonstrated,  in  conclusion,  that  the  teeth  of  man 
are,  at  present,  in  process  of  transformation,  and  that  in  some 
future  which  is  remote,  the  inferior  molars  shall  certainly  be 
quadricuspid,  and  the  superior  molars  tricuspid.  It  will 
be  curious  to  have  the  statistics  as  to  prehistoric  man; 
unfortunately,  their  crania  are  rare,  and  their  molars  generally 
much  worn."*  In  the  details  of  his  examination,  there  are  some 
divergencies  from  my  results.  Thus  he  finds  the  quadrituber- 
cul&r  second  and  third  superior  molar  relatively  of  more  fre- 
quent occurrence  in  Europeans  than  I  did.  But  the  absence 
of  Europeo-Americans  from  his  tables  reduces  the  percentage 
of  trituberculars  in  the  Indo-Europeans.  He  makes  no  report 
of  Esquimaux.  Had  he  observed  this  type,  he  would  have 
found  a  higher  per  cent,  of  tritubercular  upper  molars  than  in 
any  race  that  he  has  recorded.  He  confirms  my  conclusion  as 
to  the  high  percentage  of  quadritubercular  superior  molars  in 
the  Malays,  Polynesians  and  Melanesians. 

*  L* Anthropologic,  1892,  p.  641  (Nov.,  Dec). 
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The  relation  of  this  fact  to  phylogeny  is  to  confirm  Haeckers 
hypothesis  of  the  lemurine  ancestry  of  man.  I  have  advanced 
the  further  hypothesis  that  the  Anthropomorpha  (which 
include  man  and  the  anthropoid  apes)  have  been  derived 
directly  from  the  lemurs,  without  passing  through  the 
monkeys  proper.  This  close  association  of  man  with  the  apes, 
is  based  on  various  considerations.  One  of  them  is  that  the 
skeleton  of  the  anthropoid  apes  more  nearly  resembles  that  of 
man  in  the  most  important  respects  than  it  does  that  of  the 
monkeys.  This  is  especially  true  of  the  vertebral  column, 
where  the  anapophyses  are  wanting  in  the  Anthropomorpha 
(insignificant  rudiments  remaining  on  one  or  two  vertebree, 
as  pointed  out  by  Mivart),  while  they  are  well  developed  in 
the  monkeys  and  lemurs.  The  frequent  presence  of  the  tri- 
tubercular  molar  in  man  disposes  of  the  superior  claim  of  the 
monkeys  over  the  lemurs  to  the  position  of  ancestor.  Another 
significant  fact  pointing  in  the  same  direction  is  the  existence 
of  large-brained  lemurs  with  a  very  anthropoid  dentition 
(Anaptomorphidae)  in  our  Eocene  beds.  This  resemblance  is 
very  remarkable,  much  exceeding  that  lately  observed  by 
Ameghino  in  certain  extinct  forms  of  monkeys  in  Patagonia, 
which  appear  to  be  ancestors  of  the  existing  South  American 
monkeys  (Cebidae),  and  possibly  of  the  Old  World  monkeys 
also.  The  superior  molars  of  Anaptomorphus  are  trituber- 
cular,  while  the  premolars,  canines,  and  incisors  are  essentially 
anthropomorphous,  and  rather  human  than  simian.  Anapto- 
morphus is  probably  at  the  same  time  the  ancestor  of  the 
Malaysian  lemurine  genus  Tarsius,  and  M.  Topinard  remarks 
that  Tarsius  has  as  good  claims  to  be  regarded  as  ancestral  to 
Homo  as  Anaptomorphus.  But  M.  Topinard  must  be  aware 
that  in  the  existing  genus  the  character  of  the  canine  and 
incisive  dentition  is  very  unlike  that  of  the  Anaptomorphus 
and  Homo.  It  is  specialized  in  a  different  direction.  The 
dentition  of  Anaptomorphus  being  so  generalized  as  compared 
with  Tarsius,  I  suspect  that  its  skeleton  will  be  found  to  pre- 
sent corresponding  characters.  Of  course,  if  it  be  found  here- 
after to  have  the  foot  structure  of  Tarsius  (which  I  do  not 


Digitized  by 


Google 


1893.]  Tlie  Oenealogy  of  Man.  325 

anticipate),  it  must  be  removed  from  the  line  of  ancestry  of 
the  Anthropomorpha. 

It  must  be  further  observed  that  the  ancestral  line  of  the 
Anthropomorpha  cannot  be  traced  through  any  existing  type 
of  Lemuridae,  but  through  the  extinct  forms  of  the  Eocene 
period.*  This  is  on  account  of  the  peculiar  specialization  of 
the  inferior  canines,  which  are  incisor-like,  and  because  of  the 
peculiar  character  of  the  incisors  themselves,  in  the  modem 
lemurs  in  the  restricted  sense.  But  we  have  numerous  lemur- 
ine  types  of  the  Eocene  of  both  America  and  Europe  which 
satisfy  the  conditions  exactly,  so  far  as  the  dentition  is  con- 
cerned.   These  are  mostly  referable  to  the  family  Adapidae. 

Unfortunately,  we  do  not  know  the  entire  skeletons  of 
these  Eocene  lemurs,  but  as  far  as  we  have  them  (genera  Tom- 
itherium  and  Adapis),  they  are  monkey-like.  But  we  have 
what  is  almost  as  useful,  the  skeleton  of  their  Eocene  and 
Puerco  ancestors,  the  Condylarthra.  I  long  since  pointed  out 
that  the  latter  order  (not  the  genus  Phenacodus,  as  Lydekker 
has  represented  me  as  saying),  must  be  the  ancestors  of  the 
lemurs,  basing  my  views  expressly  on  the  general  structure  of 
Phenacodus,  Periptychus  and  Meniscotherium.  The  structure 
of  the  ungual  phalanges  of  Periptychus  is  very  significant,  and 
even  more  so  is  that  in  Meniscotherium,  as  recently  shown  by 
Marsh,  who  adopts  (without  credit)  my  hypothesis  of  lemurine 
affinities  of  the  Condylarthra  (which  he  renames  the  Meso- 
dactyla).  From  Condylarthra  back  to  Creodonta  is  an  easy 
transition,  and  I  have  always  assumed  that  the  Creodonta 
were  derived  from  generalized  Polyprotodont  Marsupialia. 
This  view  has  been  entirely  confirmed  by  the  recent  discover- 
ies of  Ameghino  in  Patagonia,  where  he  has  found  forms 
whose  remains  may  be  referred  with  equal  propriety  to  the  one 
group  or  the  other.'  M.  Topinard  has  been  rather  hasty  in 
reaching  the  marsupial  ancestry  in  supposing  that  Phenacodus 
belongs  to  that  order.  All  the  evidence  shows  that  Phenacodus 
is  a  generalized  ungulate  placental. 

To  return  to  the  more  immediate  ancestry  of  man.  M. 
Topinard  believes  that  I  hold  the  opinion  that  the  Hominidae 

^  On  the  Primitive  Types  of  the  Orders  of  the  Mammalia  Educabilia,  1S78,  p.  S. 
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descended  directly  from  the  lemurs  without  the  intervention 
of  the  Simiidae.  I  have,  on  the  contrary,  expressed^  and  now 
maintain  as  a  working  hypothesis,  that  the  Anthropomorpha 
were  descended  from  the  Eocene  Lemuroids.  In  my  system^ 
the  Anthropomorpha  includes  the  two  families  Hominidae 
and  Simiidae.  The  sole  difference  between  these  families  is 
seen  in  the  structure  of  the  posterior  foot ;  the  Simiidae  hav- 
ing the  hallux  opposable,  while  in  the  Hominidae  the  hallux 
is  not  opposable.  This  is  not  a  strong  character,  since  it 
depends  on  a  slight  difference  in  the  form  of  the  entocunei- 
form  bone.  In  some  vertebrates,  as  the  tree  frogs,  the  same 
and  similar  characters  (genus  Phyllomedusa)  are  not  regarded 
as  of  family  value.  It  is  then  highly  probable  that  Homo  is 
descended  from  some  form  of  the  Anthropomorpha  now  extinct, 
and  probably  unknown  at  present,  although  we  do  not  yet 
know  all  the  characters  of  some  extinct  supposed  Simiidae,  of 
which  fragments  only  remain  to  us.  It  cannot  now  be  deter- 
mined whether  man  and  the  Simiidae  were  both  descended 
from  a  genus  with  opposable  hallux,  or  without  opposable 
hallux,  or  whether  from  a  genus  presenting  an  intermediate 
character  in  this  respect  This  genus  was,  in  any  case,  distinct 
from  either  of  the  two  existing  genera  of  Simiidae,  Simia 
and  Hylobates,  since  these  present  varied  combinations  of 
anthropoid  resemblances  and  differences,  of  generic  and  speci- 
fic value. 

Professor  Virchow  has  recently®  thrown  down  the  guage  to 
the  evolutionary  anthropologists  by  asserting  that  "  scientific 
anthropology  begins  with  living  races,"  adding  "  that  the  first 
step  in  the  construction  of  the  doctrine  of  transformism  will  be 
the  explanation  of  the  way  the  human  races  have  been 
formed,"  etc.  These  two  assertions  are  inconsistent,  since  the 
only  way  of  solving  the  latter  problem  will  be  by  the  discovery 
of  the  ancestral  races,  which  are  extinct.  The  ad  captandum 
remarks  of  the  learned  professor  as  to  deriving  an  Aryan  from 

«  American  Naturalist,  1885,  p.  467. 

'Origin  of  the  Fittest,  1887,  p.  346.  from  American  Naturalist,  1886,  p.  346,  where 
the  classification  of  the  Taxeopoda  should  be  in  a  foot-note ;  loc.  cit.,  1880,  October. 
8  Popular  Science  Monthly,  Jan.  1893.  p.  373,  translated. 
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a  Negro,  etc.,  remind  one  of  the  criticisms  directed  at  the  doc- 
trine of  evolution  when  it  was  first  presented  to  the  public,  as 
to  a  horse  never  producing  a  cow,  etc.  It  is  well  known  to 
Professor  Virchow  that  human  races  present  greater  or  less 
approximations  to  the  simian  type  in  various  respects.  Such 
are  the  flat  coossified  nasal  bones  of  the  Bushmen ;  the  quadri- 
tubercular  molars  of  the  Polynesians ;  the  flat  ilia  and  prog- 
nathous jaws  of  the  Negro ;  the  flat  shin-bones  of  various 
races ;  the  divergent  hallux  of  some  aborigines  of  farther  India, 
etc  But  that  no  nearer  approximation  to  the  simian  type 
than  these  has  been  discovered  in  any  race  will  surprise  most 
students  of  the  subject.  Professor  Virchow  does  not  satisfac- 
torily explain  the  significance  of  the  Cannstadt  and  Neander- 
thal skuUs,  and  in  his  address  he  ignores  the  important  and 
wdl  authenticated  discovery  of  the  man  and  woman  of  Spy. 
To  these  ancient  people  I  will  now  devote  some  space,  describ- 
ing more  especially  the  dentition  so  far  as  it  has  been  pre- 
served. 

What  had  been  long  suspected  is  now  established,  through 
the  discovery  and  descriptions  of  MM.  Lohest  and  Fraipont  of 


Fig.  1 — ^Skull  of  the  Man  of  Spy.    From  Professor  G.  F.  Wright's  Man 
and  the  Glacial  Period.     From  a  photograph. 
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Li6ge,  viz. :  that  there  dwelt  in  Europe  during  paleolithic  times, 
a  race  of  men  which  possessed  a  greater  number  of  simioid 
characteristics  than  any  which  has  been  discovered  elsewhere. 
The  important  discovery  in  the  grotto  of  Spy,  of  two  skeletons, 
almost  complete,  served  to  unify  knowledge  of  this  race,  which 
had  previously  rested  on  isolated  fragments  only.  These  skel* 
ctons  proved  what  had  beefi  previously  only  surmised,  that  the 
skeleton  of  Neanderthal,  the  lower  jaw  of  Naulette,  and  the 
crania  of  Cannstadt,  belong  to  one  and  the  same  race.  The 
simian  characters  of  these  parts  of  the  skeleton  are  well  known. 
These  are  the  enormous  superciliary  ridges  and  glabella;  the 
retreating  frontal  region ;  the  thickness  of  the  cranial  wall  ; 
the  massive  mandibular  ramus  with  rudimentarj'  chin,  and  the 
large  size  of  the  posterior  molars.  MM.  Fraipont  and  Lohest 
have  added  other  very  important  characters  to  these,  viz ;  the 
tibia  shorter  than  in  any  other  known  human  race ;  the  sig- 
moid flexure  of  the  femur;  the  divergent  curvature  of  the 
bones  of  the  fore-arm,  and  a  very  peculiar  form  of  the  posterior 
face  of  the  mandibular  symphysis.     Of  these  characters  MM. 


Fig.  2. — Outlines  of  calvaria  of  the  Neanderthal  man  in  solid  line;  of  the  Spy  man 
no.  1  in  dots ;  and  of  the  Spy  man  No.  2  in  broken  line.     From  Fraipont  and  Lx>hest. 

Fraipont  and  Lohest  write  as  follows  :* 

I. — ^The  prominent  superciliary  crests,  which  are  character- 
istic of  the  Cannstadt  race.     No  existing  race  presents  such  a 

»  Archives  Beiges  de  Biologie,  VII,  1886,  p.  731,  Gand. 
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development,  neither  the  Papuans,  Australians,  nor  Negroes  of 
any  race.  But  we  find  the  superciliary  crests  and  underlying 
sinuses  identical  in  adult  female  orangs  and  chimpanzees  and 
young  male  gorillas.  In  the  female  chimpanzees  the  crests  are 
almost  inferior  in  ^ze  to  those  of  the  man  of  Spy. 

II. — ^The  retreating  forehead  of  the  two  crania  of  Spy,  is  not 
found  in  any  existing  human  race,  while  it  is  typical  of  that  of 
Cannjstadt.  It  is  characteristic  of  female  orangs  and  gorillas 
and  of  the  young  males  of  both  species,  and  of  adult  males  and 
female  chimpanzees.  It  appears  in  existing  men  in  rare  and 
isolated  cases. 

•  III. — ^The  pjominent  transverse  superior  semicircular  crest 
of  the  occipital  bone  is  found  in  existing  races  among  the 
Fellahs  of  Africa  and  the  Nigritos.  It  is  characteristic  of  the 
Cannstadt  skulls,  and  presents  exactly  the  same  characters  as 
the  young  male  and  female  orang  and  gorilla,  and  young  male 
and  adult  female  of  the  chimpanzee. 

IV. — No  human  race  presents  the  characters  of  the  lower  jaw 
exhibited  by  those  of  Spy,  Naulette  and  Shipka.  In  this  part 
of  their  osteology  the  anthropoids  depart  widely  from  man,  the 
most  conspicuous  point  in  the  latter  being  the  presence  of  a 
chin.     Accordingly,  the  angle  formed  by  the  anterior  face  of 


Fig.  3.  Fig.  4. 

Vertical  sections  of  symphysis  mandibuli  of  gorilla  (Fig.  3),  and  orang  (Fig.  4). 
From  Fraipont  and  Lohest 
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the  symphysis  with  the  inferior  border  of  the  horizontal  ramus, 
is  less  than  a  right  angle  in  man^  and  much  more  than  a  right 
angle  in  the  anthropoids.  According  to  Topinard,  this  angle  in 
fifteen  Parisians  is  71^.4 ;  in  fifteen  African  Negroes,  82°.2 ;  in 
fifteen  Neocaledonians,  83^.9 ;  in  the  jaw  of  Naulette,  94°.  In 
the  best  preserved  jaw  of  Spy,  the  angle  is  107°,  if  measured 
from  the  inferior  symphysial  border,  or  90°  if  measured  from 
the  inferior  border  of  the  ramus.  There  is  no  chin  in  the  jaw 
of  the  Cannstadt  race,  and  the  large  angle  approaches  without 
nearly  equaling  that  of  the  anthropoids.  But  the  posterior 
face  of  the  symphysis  presents  the  most  remarkable  peculiarity. 
In  the  symphysis  of  the  apes  (Figs.  3,  4, 5)  the  posterior  border 
is  a  continuous  slope  from  the  alveolar  border  to  the  inferior 


Fig.  6.  Fig.  6. 

Vertical  sections  of  symphysis  mandibnli  of  chimpanzee  (Fig.  6)  ;  of  Spy  man  No. 
1  (Fig.  6),  and  Spy  man  No.  2.  (Fig.  7).     From  Fraipont  and  Lohest. 

margin,  interrupted  by  a  slight  concavity  below  the  middle. 
In  the  human  jaw  this  line  slopes  backward  to  near  the  middle, 
where  are  situated  the  small  tuberosities  for  the  insertion  of  the 
genio-glossal  muscles.  (B  in  the  accompanying  figures.)  The 
surface  then  slopes  rapidly  forward  to  pass  into  the  narrow 
inferior  border  of  the  chin  (Figs.  8,  9).  In  the  jaws  Naulette 
and  Spy,  the  structure  is  exactly  intermediate  between  the  two, 
and  quite  different  from  both.  It  commences  above  with  a 
posterior  slope  similar  to  that  of  the  apes,  exhibiting  what  is 
called  by  Topinard,  internal  prognathism,  as  it  appears  in  the 
lower  human  races.    The  surface  then  descends  abruptly,  form- 
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ifig  a  vertical  concavity,  which  is  bounded  a  considerable 
distance  below  by  another  protuberance^  the  insertion  of  the 
genio-glossal  muscles.  This  concavity  is  not  present  in  the 
human  sjrmphysis,  while  it  is  less  developed  in  the  simian. 
The  surface  then  slopes  forward,  as  in  the  human  symphysis, 
but  this  portion  is  shorter  than  in  human  jaws  generally.  It 
18  represented  by  a  convex  face  in  the  simian  jaw.  This 
character  taken  in  connection  with  the  others  cited,  goes  a 
long  way  toward  justifying  the  separation  of  the  Cannstadt 
race  as  a  distant  species,  as  has  been  done  by  some  author 
ttnder  the  name  of  Homo  neanderihaUnm  (Figs.  6,  7). 
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Sections  of  symphysis  mandibtili  of  modem  Liegois  (Fig.  S),  and  of  an  ancient  Par- 
isian (Fig.  0).    From  Fraipont  and  Lohest. 

V. — The  curvature  of  the  ulna  and  radius,  which  produces  a 
wide  interosseous  space,  is  not  found  in  any  human  race,  but  is 
common  to  the  apes.  On  the  contrary,  the  shortness  of  these 
bones  is  entirely  human. 

VI. — ^The  anterior  convexity  of  the  femur,  with  its  round 
section,  is  only  found  among  living  races  among  the  Nigritos 
of  the  Philippine  Islands.  It  is  seen  in  a  less  degree  in  femora 
of  neolithic  men,  and  occasional  instances  are  seen  among  exist- 
ing Europeans.    It  is  the  normal  condition  in  the  apes. 

VII. — The  tibia  is  shorter  in  its  relation  to  the  femur  than 
in  any  human  race,  and  is  more  robust  than  in  most  of  them. 
This  character,  with  the  oval  section,  while  not  identical  with 
what  is  seen  in  the  apes,  forms  an  approximation  to  it. 

VIII. — The  condyles  of  the  femur  are  not  only  wider  than 
in  human  races  generally,  but  they  are  more  produced  posteri- 
orly.   The  portion  habitually  resting  on  the  head  of  the  tibia 
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is  so  far  posterior  as  to  throw  the  femur  backward  when  in 
place.  This  requires  that  in  order  to  maintain  equilibrium, 
the  head  and  body  must  have  been  thrown  forward.  This 
relation  of  the  femur  and  tibia  is  what  we  find  in  the  apes, 
and  it  is  highly  probable  that  the  man  of  Spy  presented  a 
somewhat  similar  figure  when  walking.  That  is,  the  knees 
were  bent  and  the  body  thrown  forward.  In  the  best  preserved 
leg,  the  knee  was  also  slightly  beiit  inward.  The  femur  had, 
however,  the  superior  length  generally  characteristic  of  man, 
though  this,  it  is  well  known,  is  a  variable  character. 

MM.  Fraipont  and  Lohest  have  pointed  out  the  general 
characters  of  the  dentition  of  the  man  of  Spy.  They  show  that 
the  molars  increase  in  size  posteriorly  to  the  same  extent  that 
they  do  in  the  apes,  which  is  the  reverse  of  what  is  usual  in 
man,  where  they  diminish  posteriorly,  or,  in  a  few  lower  races 
(Australians,  etc.),  remain  equal.  They  show  that  the  superior 
molars  are  all  quadritubercular,  and  that  the  internal  root  is 
distinct  in  all  of  them.  Through  the  kindness  of  M.  Lohest,  I 
received  casts  and  photographs  of  these  teeth,  and  I  give  here 
figures  the  former  (Plate  IX),  which  are  more  satisfactory 
than  those  in  the  memoir  from  which  I  have  already  quoted 
so  fully,  where,  indeed,  the  grinding  faces  are  not  represented 
at  all.  I  also  make  some  remarks  which  they  suggest,  on  some 
details  not  noticed  by  MM.  Fraipont  and  Lohest. 

The  casts  of  the  teeth  of  the  man  are  those  of  P.  m.  —  and  M. 
-'  of  one  side,  and  of  M.  ^^ '  of  the  other  side.  Those  of  the 
woman  are  alveoli  of  I.  -  and  C.  -  ,  and  the  entire  teeth  of  P. 
m.  —  and  M.  ^-^'  all  of  one,  the  right,  side.  The  crowns  of 
the  man's  teeth  are  moderately  worn,  so  that  their  composition 
can  be  studied,  while  those  of  the  woman  are  more  worn,  so 
that  the  composition  is  somewhat  obscure.  Comprehensively, 
it  may  be  stated  that  the  true  molars  are  fully  quadrituber- 
cular, as  in  the  lowest  known  races  of  men,  and  that  the 
hypocone  is  in  the  anterior'  molars,  as  large  as  the  protocone, 
while  it  is  always  smaller  in  man  when  present.  In  the  female 
the  last  superior  molar  has  a  well-developed  internal  root,  which 
diverges  widely  from  the  posterior  external,  even  more  widely 
than  in  a  chimpanzee  in  my  possession.    This  arrangement  is 
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Lmian  than  that  seen  in  Australian  and  Maori  denti- 
collection.     The  last  molar  of  the  male  is  stated 
ilar  structure,  but  the  roots  cannot  be  clearly  seen  in 
cast.      These  two  characters  then  place  the  man  of 
lowest  category,  just  as  would  be  naturally  expected 
nee  of  the  other  simian  characters  already  referred 
intition  is  inferior  to  that  of  the  neolithic  man  of 
iiere  the  last  molar  at  least  is  tritubercular. 
ler  peculiarities  of  these  dental  series  may  be  now 
In  the  female  dentition,  where  alone  the  canine 
lain,  the  size  of  the  latter  tooth  and  that  of  the 
large,  relatively,  to  that  of  the  true  molars.    The 
3t  remarkably  large,  but  exceeded  by  a  little,  that 
seen  in  Polynesians  and  Australians,  where  it  is 
3ng  human  races.      The  premolars  exceed  a  little 
ions  seen  in  the  same  races,  approximating  but  not 
ing  the  relative  dimensions  seen  in  the  chimpanzee, 
re  relatively  more  robust  in  the  transverse  direction 
iman  dentitions  generally.    The  first  and  second 
he  female  are  of  equal  transverse  diameters,  while 
is  a  little  wider  transversely  and  quite  as  wide 
iriorly.      This  large  dimension  for  the  third  molar 
lathing  I  have  observed  in  human  dentitions  except 
of  a  single  Australian  in  my  collection,  surpassing 
\,  of  the  chimpanzee,  and  reminding  one  of  some  of 
lS  (Hylobates),  where,  however,  the  crown  is  subcir- 
tline.    In  the  male  the  transverse  diameter  of  the 
^r  is  a  little  smaller  than  that  of  the  other  molars, 
>th  is  larger  than  is  usual  in  man,  and  equals  in  its 
I  that  of  the  chimpanzee. 

arity  which  is  pronounced  in  the  male,  and  observ- 
first  molar  only  of  the  female,  is  the  prolonged  pos- 
exity  of  the  grinding  surface.  This  is  unlike  any- 
ive  seen  in  human  molars,  and  resembles  the  char- 
j  orang"  more  than  that  of  any  other  quadrumane 
me.    This  appearance  is  increased  by  a  contrac- 

dt.,  p.  17. 
ODtography,  p.  444. 
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tion  of  the  grinding  surface  posteriorly,  by  the  convergence 
of  the  internal  and  external  borders,  a  peculiarity  apparently 
unique  to  the  man  of  Spy.  The  forward  overlap  of  inferior 
molars  on  the  superior  is  much  greater  than  usual  in  the  male. 
This  contraction  of  the  posterior  part  of  the  external  border  is 
equally  marked  in  the  female,  but  the  posterior  border  is  not  ao 
convex.  It  results  from  the  peculiar  form  of  the  external  borders 
of  the  crowns  of  thetrue  molars  in  both  sexes,  that  they  form  an 
echelon  arrangement  This  does  not  seem  to  be  an  adaptation 
to  an  oblique  outline  of  the  maxillary  arch,  which  is  broadly 
rounded  as  in  the  Australians  and  Polynesians. 

Summarizing  the  above  observations,  I  would  say  that  in 
the  quadrituberculai*  molars,  with  distinct  and  divergent  roots, 
the  man  of  Spy  takes  the  lowest  position  among  the  subspecies 
of  man.  Second,  that  in  the  relative  proportions  of  the  pre- 
molars and  molars  with  each  other  and  among  themselves,  he 
possesses  some  characters  lower  than  any  of  the  known  races  of 
man,  and  approximates  near  to  the  apes.  Third,  that  in  the 
echelon  arrangement  of  the  external  wall  of  the  molars,  he 
presents  a  peculiarity  more  strongly  pronounced  than  either 
man  or  apes,  and  whose  true  signilScance  can  not  now  be  deter- 
mined. It  occurs  in  the  abnormal  V-shaped  maxillary  arch  of 
existing  men,  but  the  arch  in  the  man  of  Spy  has  not  this 
character,  but  is  fully  rounded,  and  as  it  occurs  in  both  sexes, 
it  is  not  probably  an  abnormality. 

In  conclusion,  it  may  be  observed  that  we  have  in  the  Homo 
neanderthalensis  a  greater  number  of  simian  characteristics 
than  exist  in  any  of  the  known  races  of  the  Homo  dapiens, 
although,  so  far  as  known,  he  belongs  to  the  genus  Homo.  The 
posterior  foot,  so  far  as  preserved,  indicates  this  to  be  the  case. 
The  foot-character,  which  distinguishes  the  genera  Homo  and 
and  Simia  still  remains.  There  is  still,  to  use  the  language  of 
Fraipont  and  Lohest,  "  an  abyss  "  between  the  man  of  Spy  and 
the  highest  ape ;  though,  from  a  zoological  point  of  view,  it  is 
not  a  wide  one. 

The  flints  which  were  discovered  in  the  stratum  of  cave 
deposit  containing  the  human  remains,  are  of  the  paleolithic 
type  known  as  Mousterien  in  France,  which  are  of  later  origin 


I 


Digitized  by 


Google 


IM3.]  The  Genealogy  of  Man.  335 

than  the  Chell6en  or  older  paleolithic.  The  older  paleolithic 
man  is  not  yet  known.  It  is  interesting  to  observe  that  these 
flints  (Mousterien)  are  of  the  same  form  as  the  obsidian  imple- 
ments which  I  collected  at  Fossil  Lake,  in  Oregon,  with  the 
bones  of  extinct  llamas,  horses,  elephants,  sloth,  etc.  The  ani- 
mals which  accompanied  the  man  of  Spy  are,  Coelodonia  anti- 
quitatis  (wooly  rhinoceros),  Equm  cabaUtis,  Cervus  elaphiL8,Cenm8 
tarandtis,  Bos  primigenivs,  Elephas  primigeniiis,  Ursus  apdasuSy 
Mdes  taxus,  Hyaena  apelxa;  five  extinct  and  four  existing 
species. 

As  the  evidence  now  stands,  the  most  primitive  and  simian 
of  human  races  inhabited  Europe.  No  trace  of  the  Homo 
neanderthalensis  has  been  found  in  any  other  region  of  the 
earth.  As,  however,  paleolithic  implements  are  found  in  all 
continents,  we  may  anticipate  that  this  or  some  similar  species 
of  man  will  be  discovered  there  also.  An  equally  probable 
conclusion  is  that,  taking  into  consideration  the  characters  of 
the  Neolithic  man,  the  Europeans  originated  in  Europe,  and 
that  some  of  us  are  the  direct  descendants  of  the  Homo  iiean- 
dertliolensis. 

EXPLANATION  OF   PLATE. 

Dentition  of  the  man  and  woman  of  Spy,  natural  size ;  taken 
from  casts. 

Fig.  1.  Superior  molars  of  the  man  from  below. 

Pig.  2.  Do.  of  the  woman  from  below ;  2a  do.  last  posterior 
molar  from  behind. 

Fig.  3.  Maori,  last  superior  molar  from  behind. 

Pig.  4.  Do.  of  Tahitian  from  below ;  a  do.  from  behind,  show- 
ing fused  roots. 

Fig.  5.  Superior  dentition  of  a  Fan  from  West  Africa,  from 
the  collection  of  the  University  of  Pennsylvania ;  a  last  super- 
ior molar. 

Fig.  6,  Inferior  dentition  of  Fan  of  Fig.  5. 

Fig.  7.  Esquimaux,  superior  molars ;  from  cranium  in  Army 
Med.  Museum,  Washington,  D.  C. 
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THE  PROBABLE  PHYSIOGNOMY  OF  THE  CRETA- 
CEOUS PLANT  POPULATION. 

By  Conway  MacMillan. 

The  sudden  appearance  of  metaspermic  plants  in  the  rocks 
of  the  Cretaceous  period  has  occasioned  much  discussion,  and 
has  always  proved  to  be  a  crux  to  the  writers  on  evolutional 
philosophy.  Even  in  the  latest  work  of  authority  on  general 
evolutionary  topics — Darwin,  and  after  Darvrin,  by  Romanes,  the 
old  and  vague  statements — concerning  "  probable  breaks  in 
the  records,"  and  possible  remarkable  accelerations  of  what 
are  usually  very  slow  processes, — may  be  found  again,  and 
have  the  air  of  being  all  that  can  yet  be  said  with  much  show 
of  reason  from  the  evolutional  point  of  view.  The  various 
opponents  of  Darwinism,  and  of  evolution  in  its  broader  sense, 
have  ever  appealed  to  the  sudden  emergence  of  Cretaceous 
metaspermic  plants  as  an  unanswerable  argument  against  the 
different  development-hypotheses.  There  is  not  space  here 
even  to  cite  the  numerous  works  in  which  the  unexplained 
and  sudden  appearance  of  Cretaceous  metaspermic  plants  has 
been  adduced  in  condemnation  of  the  various  evolutionary 
hypotheses.  All  students  who  have  kept  pace  with  the  con- 
troversial biological  literature  of  the  last  thirty  years,  will 
readily  recall  the  important  part  that  the  Cretaceous  plants 
have  played  in  the  anti-evolution  polemic. 

In  view  of  what  has  been  stated  above,  the  intent  of  this 
paper  will  be  recognized  as  a  suflSciently  ambitious  one,  when 
it  is  stated  to  be  an  effort  to  show  two  facts,  as  developed  by 
the  study  of  modern  plant-formations  and  the  evidence  of  the 
fossils ;  first,  that  the  appearance  of  Cretaceous  metaspermic 
plants  is  proved,  by  the  fossils,  not  to  have  been  sudden,  but 
gradual,  and  consequently,  in  Cretaceous  time,  the  general 
preponderance  of  plant-population  was  strongly  coniferous, 
fern  and  cycadean ;  and  second,  that  the  conditions  of  Creta- 
ceous time  were  such  that  the  new  and  scattered  metaspermic 
plants  were  placed  under  circumstances  similar  to  those  in 


Digitized  by 


Google 


1893.]  Cretaceatis  Plant  Population,  337 

which  to-day  variation  is  most  rapid  and  plasticity  is  greatest 
for  each  species  and  even  for  every  individual.  *   . 

The  attempt  to  show  that  the  high  preponderance  of  metas- 
permic  remains  in  the  Cretaceous  rocks  is  a  suflBcient  proof  of 
the  high  preponderance  of  pines,  cycads,  ferns  and  club-mosses 
in  the  Cretaceous  forests  is  paradoxical  enough  to  excite  grave 
suspicions  of  the  method  by  which  such  a  result  is  reached, 
but  the  writer  hopes  to  show  that  the  absurdity  of  the  state- 
ment is  solely  a  superficial  one,  and  that  it  is  really  capable  of 
a  defence  both  from  experiment,  observation  and  legitimate 
deduction.  I  have  already  presented  in  my  recent  work  on 
the  plants  of  the  Minnesota  valley  the  skeleton  of  the  argu- 
ment,^ but  desire  here  to  amplify  and  extend  the  discussion, 
somewhat,  to  more  fully  cover  the  ground.  If  the  conclusions 
that  I  have  drawn  are  legitimate,  and  my  knowledge  of  the 
literature  of  the  subject  suflBcient  to  uphold  my  belief  that 
certain  new  laws  are  determined,  both  of  plant-distribution 
to-day  and  paleontological  interpretation,  it  will  be  clear  that 
the  argument  is  an  important  one,  and  should  be  examined  for 
what  it  may  prove  to  be  worth. 

In  the  first  place  let  us  examine  some  of  the  observed  facts 
of  plant-distribution  to-day.  It  is  apparent  that  while  species 
themselves  are  generally  limited  in  some  more  or  less  definite 
manner  and  occupy  a  more  or  less  considerable  area  of  the 
earth's  crust,  there  are  several  degrees  of  aggregation  in  which 
species  play  a  subordinate  part.  We  note  the  coniferous  forest 
as  distinct  from  the  hardwood  forest,  the  prairie  knoll  from 
the  prairie  swale,  the  mountain-side  herbage  and  shrubbery 
from  the  herbage  and  shrubbery  of  the  valley.  The  presence 
of  these  difiTerent  zonal  groups  at  different  attitudes  and  lati- 
tudes was  first  pointed  out  in  the  modem  way,  by  von  Hum- 
boldt* Since  his  time,  the  various  groups  of  species,  condi- 
tioned in  some  definite  manner  and,  under  climatic  influences, 
acquiring  characteristic  habits  or  habitats,  have  been  studied 

^Metaspennae  of  the  Minnesota  Valley,  p.  602  ( 1892 ). 

*£ssai  SOT  la  Geographie  des  Plantes  ,  suivi  d'un  Tableau  Physique  des  Regions 
Equinoctiales. 
De  Distributione  Geographica  Piantarum,  secundum  coeli  Temperium  et  altitudi- 
I  montium,  Prolegomena. 
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somewhat  in  detail.  The  great  works  of  DeCandolle*,  Grise- 
bach\  Engler*,  Drude^,  and  the  numerous  special  brochures  of 
these  and  of  many  other  writers  on  geographical  botany,  have 
pointed  out  with  much  distinctness  the  existence  of  plant-for- 
mations. These  formations  are  of  different  degrees.  In  the 
United  States  there  are,  in  the  eastern  portion,  two  very  distinct 
formations  that  belong  to  the  highest  division — namely,  the 
forest  and  the  prairie.  These  two  great  formations,  in  the 
broadest  sense,  are  scarcely  anywhere  in  contact  with  each 
other,  but  are  separated  by  what  may  be  a  very  narrow  strip 
of  plants  imperfectly  developed  in  either  forest  or  prairie. 
The  region  occupied  by  such  a  transitional  strip  of  plants  I 
have  named  in  the  work  cited  above,  a  tension-line.  Wherever 
two  formations  of  different  sorts,  such  as  hardwood  forest  and 
coniferous  forest,  meadow  and  hillside-grassland,  or  any  other 
two,  come  together,  there  is  such  a  tension-line  developed  along 
the  line  of  contact. 

The  character  of  the  tension-line  between  formations  has 
received  as  yet  very  little  study,  and  it  is  not  possible  to  speak 
of  it  as  exactly  as  one  would  wish.  My  own  observations  are 
confined  to  the  tension-lines  between  forest  and  prairie  in 
the  Minnesota  valley,  a  region  of  special  study  for  the  past  two 
years.  Certain  interesting  facts  have  been  deduced.  These 
may  be  noted  as  follows : 

The  plants  of  the  tension-line  consist  of  such  species  as  are 
sparsely  developed  in  the  more  central  areas  of  the  two  adja- 
cent formations,  or  in  some  cases  of  species  very  poorly  devel- 
oped in  the  solid  parts  of  the  two  formations. 

The  number  of  individuals  of  the  first  group  is  generally 
greater  over  a  given  area  along  the  tension-line  than  in  the 
solid  portions  of  the  formations. 

'G^ographie  Botanique  Raisonn^e,  on  exposition  des  Faits  Principaux  et  des  Lois 
concernant  la  Distribution  Geographique  des  Plantes  de  Vepoque  actnelle.  Tom.  I, 
II  ( 1855). 

^La  V^g^talion  du  Globe,  d'apres  sa  Disposition  suivant  les  Climats,  esquisse  d'une 
Gcographie  Compar^e  des  Plantes,  trad,  par  P.  de  Tchihatchef.    ToM.  I,  II.  (1877). 

^Versuch  einer  Entwickelungsgeschichte  der  Pflanzenwelt,  insbesondere  der  Flor- 
€ngebiete  seit  der  Tertiarperiode.     Th.  I,  II.  (187^). 

•Handbuch  der  Pflanzengeographic.  (1890). 
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There  is  a  tendency  for  plants  of  a  higher  phylogenetic  type 
to  accumulate  in  the  tension-line  area  than  characterizes 
either  of  the  adjacent  formations.  Thus  in  the  border  of  the 
wood  and  prairie  one  finds  Asters,  Helianthi,  Solidagos,  pre- 
dominant over  the  lower  Archichlamydeae  or  Monocotyledones. 

There  is  a  transition  from  typically  prairie  groups  of  grasses 
to  the  typical  tension-line  groups  of  species,  and  similarly  from 
the  typically  forest  groups  of  trees,  in  the  hardwood  belt. 

The  tension  line  is  characterized  by  a  greater  comparative 
richness  of  species  and  luxuriance  of  individuals,  in  the  mat- 
ter of  number,  than  the  average  of  the  adjacent  formations. 

The  tension-line  is  not  a  fixed,  but  a  moving  line,  and 
usually  one  formation  or  the  other  is  in  a  condition  of 
encroachment  while  its  adjacent  formation  is  in  a  condition 
of  retreat. 

The  movement  of  the  tension-line  is  felt  some  distance  from 
the  contact  line  of  the  two  formations,  so  that,  if  forest  is 
encroaching  upon  prairie,  the  characteristic  composites  of  the 
tension-line  are  thrust  out  farther  into  the  prairie. 

From  the  interior  regions  of  both  adjacent  formations  plants 
"  work  out "  into  the  tension-line  area.  Such  plants  are  gen- 
erally the  imperfectly  established. 

The  last  point  lends  itself  very  easily  to  direct  experiment. 
If  a  field  of  some  well  established  perennial  plant,  as  for 
instance,  blue-grass  (Poa  praterms)  be  selected,  and  several 
sunflower  seeds,  or  thistle  seeds,  be  planted  in  the  center  of  it, 
it  will  happen  that  one  or  two  plants  of  the  composite  species 
may  reach  maturity,  and  will  then  distribute  seed  outward  in 
every  direction.  In  three  years  time  the  composites  will  prob- 
ably be  ejected  to  the  periphery  of  the  field,  and  will  have 
gained  there  a  considerable  foothold,  while  in  the  center  of  the 
field  they  will  have  gained  but  a  slight  foothold,  and  perhaps 
will  not  have  retained  what  they  had  given  them  at  first.  A 
strong  formation  thus  ejects  to  its  periphery  the  plants  that 
not  in  harmony  with  it,  still  strive  to  establish  themselves.  In 
the  work  cited  above,  I  have  termed  this  "the  law  of  the  ejec- 
tion of  the  weaker."  It  may  be  seen  operating  in  any  wood  or 
field,  and  is,  I  believe,  one  of  the  most  important  factors  in  the 
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origin  and  modification  of  metaspermic  species — although  not 
generally  recognized.  It  will  be  observed  that  while  this  ejec- 
tion is  purely  biological,  it  nevertheless  bears  comparison  with 
certain  physical  phenomena  as  when,  for  example,  the  water 
contained  between  the  pores  of  adjacent  solids  is  squeezed  to 
the  surface  of  the  mass,  and  is  thus  ejected  from  its  original, 
more  central  position. 

It  appears  from  the  preceding  analysis  of  conditions  certainly 
existing  and  verifiable,  that  two  adjacent  formations  do  not 
actually  come  in  contact,  but  are  separated  by  the  thicker  or 
thinner  band  of  tension-line  species.  It  further  appears  that 
the  tension-line  group  is  made  up  of,  and  constantly  replen- 
ished by  plants  ejected  from  the  interiors  of  both  formations, 
and  reaching  the  tension-line  as  it  were,  to  use  a  metaphor 
from  chemical  science,  "in  the  nascent  condition."  This 
explains,  or  at  least  suggests  the  explanation  of  what  other- 
wise would  be  diflBcult,  viz.,  the  large  comparative  number  of 
species  in  the  tension-line  area,  and  the  fact  that  higher  types 
are  aggregated  there  rather  than  in  the  solid  portions  of  adjacent 
formations.  For  not  only  is  the  tension-area  populated  from  the 
interiors  of  the  adjacent  formations,  and  thus  comes  to  have  a 
diversified  group  of  inhabitants  injected  into  it,  but  these 
inhabitants  are  likely  to  be  the  new  forms,  not  in  perfect  har- 
mony with  the  general  mass  of  the  formation  in  which  they 
originated — ^and  therefore  they  are  ejected.  Furthermore 
plants  reach  the  tension-area  "  on  the  move  " — their  variations 
already  begun  and  accentuated,  it  may  be,  by  the  forced  jour- 
ney to  the  periphery  of  the  parent  formation.  Therefore  both 
the  actual  numbers  of  species  in  the  tension-area  being  great, 
and  these  species  being  derived  from  widely  difiTerent  habitat 
and  environment  conditions,  together  with  the  high  degree  of 
plasticity  acquired  in  the  ejection  and  after  establishment  in 
the  tension-area,  it  becomes  evident  that  it  is  precisely  at  such 
a  contact-region  between  two  formations  that  conditions  are 
highly  favorable  for  specific  and  generic  and  even  ordinal 
variations  to  set  in.  Thus  the  increased  number  of  species  in 
the  tension-area  is  seen  to  be  in  part  the  cause,  and  in  part  the 
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result,  of  the  high  variability  that  is  experimentally  noted  in 
such  an  area. 

From  the  above,  the  explanation  of  the  various  peculiarities 
of  the  tension-line  will  readily  be  derived.  Under  the  law  of 
the  struggle  for  existence,  it  will  be  seen  that  this  struggle  may 
be  between  individual  and  individual,  individual  and  forma- 
tion, and  formation  and  formation.  All  three  .phases  are 
developed  at  the  tension-line  and  since  the  causes  of  evolu- 
tion are  working  at  their  highest  along  this  area,  it  happens 
that  the  results  are  numerically  most  apparent.  The  three 
phases  of  the  struggle  are  not  elsewhere  so  vividly  brought  to 
one's  notice,  for  at  least  the  third  will  be  wanting  or  felt  but 
indirectly.  It  appears,  as  a  result  of  the  examination,  that  the 
character  of  the  tension-line,  as  made  out  by  observation,  is 
capable  of  illumination  by  experiment  and  of  explanation  by 
the  general  and  well-known  laws  of  evolution. 

It  is  now  my  intention  to  show  that  the  metaspermic  plant- 
population  of  the  Cretaceous,  and  especially  of  the  Upper 
Cretaceous  was  a  tension-line  populatipn.  If  this  be  possible, 
we  shall  expect  that  population  to  manifest  tension-line  char- 
acteristics. 

In  the  first  place  it  is  necessary  to  gain  some  comprehension 
of  the  Cretaceous  geography.  I  shall  concern  myself  here  only 
with  the  Upper  Cretaceous  of  America.  At  the  time  of  the 
deposition  of  the  Cretaceous  clays  and  sandstones,  the  North 
American  continent  was  much  more  restricted  than  now.  It 
extended  little  south  of  Illinois,  and  was  cut  by  a  great  Med- 
iterranean Sea  into  an  eastern,  larger  and  shorter,  and  a  west- 
tern,  smaller  and  longer  continent.  The  Mediterranean  Sea 
extended  from  the  south  to  the  extreme  north,  and  was  doubt- 
less highly  saline  in  character.  The  coasts  of  this  sea  were 
generally  low — ^at  least  this  is  derived  from  the  evidence  of  the 
flora,  according  to  Lesquereaux — but,  here  and  there,  doubt- 
less varied  by  some  rocky  promontory  or  headland.  The 
shores  were  marked  by  frequent  bays  and  estuaries,  and  the 
rivers  which  flowed  into  the  Cretaceous  oceans  were  probably 
tide-streams  to  a  marked  degree.  The  general  character  of 
the  country  was  low  or  morassic,  but  this  was  certainly  broken 


Digitized  by 


Google 


342  The  American  Naturalist,  [April, 

by  high  uplifts,  usually  far  inland.  The  coast-line  of  the 
ocean  was  therefore,  so  far  as  may  be  determined  up  to  the 
present  time,  a  generally  low  area,  where  vast  stretches  of  sands 
or  mud-flats  were  shifted  about  by  the  surf  and  by  the  inflow- 
ing waters  of  tributary  streams.  It  is  these  sandy  beaches 
and  mud-flats  that  persist  to-day  as  the  Cretaceous  rocks,  bear- 
ing their  countless  imprints  of  archaic  plants. 

Considering  next,  for  a  moment,  the  character  of  the  plant 
remains  from  the  Cretaceous,  we  find  that  in  the  Lower  Creta- 
ceous, as  studied  by  Fontaine,  there  are  numerous  ancient  fern 
and  cycadean  types.  These  become  less  prominent  in  the  Upper 
Cretaceous,  so  that  in  1874,  when,  under  the  researches  of 
Heer  and  Lesquereaux,  already  130  species  were  described 
from  the  Dakota  group,  of  these  only  five  are  ferns  or  crypto- 
f amous  plants,  one  doubtfully  cycadean,  six  coniferous,  two 
monocotyledonous,  and  the  rest  Dicotyledons — ^principally  in 
the  Archichlamydese,  with  only  a  very  few  ( Bicomes,  Legu- 
minoase,  Ebenacese,  etc. )  referable  to  the  Metachlamydese.  The 
presence  of  the  older  types  of  cycads,  conifers  and  ferns  is 
important  to  be  noted,  for  it  is  possible  that  the  sole  reason  for 
their  not  appearing  in  countless  numbers  is  the  fact  that  they 
were  cut  off  from  the  sandy-beaches  and  mud-flats  by  a  thin 
but  well-nigh  continuous  tension-line  group  of  new  and  strug- 
gling Metaspermee. 

The  study  of  shore-lines  of  modem  seas  is  essential  to  the 
further  working  out  of  the  hypothesis  in-process  of  develop- 
ment in  this  paper.  The  writer  is  not  aware  that  observations 
have  been  made  with  the  considerations  in  view  that  would 
make  them  useful  either  for  support  or  objection.  His  own 
studies  of  sea-shore  areas  are  confined  to  the  observation  of 
Cape  Cod,  Massachusetts,  during  a  single  month.  While  there 
he  found  that  the  older  plants  are  more  numerous  in  the  inner 
regions,  and  the  newer  more  numerous  nearer  the  coast.  The 
coast-line  then  seems  to  be  a  tension-area.  While  there  are 
many  pines  on  the  Cape,  these,  so  far  as  I  could  discover,  were 
generally  distributed  inland,  reaching  the  border  of  the  sea 
only  on  high  promontories,  and  on  low  lands  being  generally 
separated  from  it  by  strips  of  herbage,  low  shrubbery  and  hard- 
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wood  timber.  Further  study  of  the  sea-shore  is  needed  along 
this  line.  But,  apart  from  the  testimony  of  the  limited  obser- 
vation, it  appears  demonstrable  that  the  coast-line,  simply 
because  it  was  peripheral,  thus  terminating  ejections,  must  have 
developed  a  tension-line  group  of  plants  in  Cretaceous  times. 
That  this  tension-line  was  a  relatively  narrow  one  is  proved 
by  the  great  preponderance  of  metaspermic  remains.  For  if  it 
had  been  a  broad  one,  the  competition  between  older  ferns  and 
cycads,  and  newer  metaspermic  plants  would  doubtless  have 
been  suflScient  to  have  brought  down  to  the  coast  in  larger 
numbers  the  more  inland  types  of  plants. 

The  picture  of  the  Cretaceous  plant  physiognomy  which 
these  considerations  brings  before  Our  eyes  is  of  a  great  solid 
inland  forest  of  conifers,  cycads,  ferns,  and  (Mamites  {f\  bounded 
by  a  thin  peripheral  line  of  metaspermic  trees,  shrubs  and 
herbs.  This  peripheral  line  extended  up  both  sides  of  all 
estuaries,  streams  and  rivers,  and  thus  shut  off  the  older,  luxu- 
riant and  dominant  flora  from  proper  representation  in  the 
'rocks  of  the  period,  as  they  have  come  down  to  us.  An  occa- 
sional inland  plant  wits  carried  down  some  river  and  buried  in 
the  sands  or  shales  at  its  mouth,  and  sometimes  when  the  shores 
were  high  the  inland  types  came  close  to  the  sea,  and  in  the 
Sequoias^  Ounninghamiies,  AbietiteSy  Zamieites  and  other  genera 
of  the  Cretaceous  rocks,  we  derive  a  hint  of  the  inland  and 
general  character  of  the  plant  population.  The  very  fact, 
therefore,  of  the  high  metaspermic  preponderance  in  the  fos- 
sils— since  it  shows  metaspermic  plants  to  have  been  uniformly 
the  coast  population,  and  hence  the  tension-line  population,  is 
an  argument  in  favor  of  supposing  that  metaspermic  plants 
were  actually  very  much  less  predominant  in  the  general  flora 
then  than  they  were  in  Tertiary  or  Recent  time. 

Together  with  this  disposition  of  the  oft-repeated  declaration 
that  the  Cretaceous  Metaspermse  appeared  with  inexplicable 
suddenness,  it  will  be  seen  that  the  other  diflBculty  of  their 
rapid  and  inordinate  multiplication  of  species  and  genera  is 
solved — so  far  as  such  notes  constitute  a  solution.  The  tension- 
line  position,  with  its  tremendous  increase  of  urgency  to  mod- 
ify, and    its    concomitant  increase  of  individual   plasticity. 
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explains  the  matter,  so  far  as  general  explanations  are  of 
value.  As  the  Metaspermse  began  to  fight  their  way  back  into 
the  solid  coniferous  fern  and  cycadean  forest,  doubtless  the  same 
phenomena  might  have  been  noticed  that  are  apparent  to-day. 
The  examination  of  a  region  where  hardwood  forest  is  encroach- 
ing upon  coniferous  is  especially  suggestive.  The  forerunners 
of  the  •  hardwood  trees,  various  herbs  and  shrubs,  insinuate 
themselves  up  the  rivers  and  tributaries,  closely  followed  by 
the  trees  themselves.  In  this  way  the  coniferous  plants  and 
their  numerous  allies,  the  various  heaths,  cornels,  club-mosses, 
etc.,  are  isolated  into  phalanxes  of  smaller  and  smaller  size. 
At  last  they  become  entirely  surrounded .  by  the  invading 
types,  and  at  the  firat  opportunity  are  exterminated  altogether. 
Without  question  similar  scenes  might  have  been  noticed  in 
the  ancient  Cretaceous  forest  when  the  tension-line  group  of 
plants  waxed  strong  and  began  the  backward  march  carried 
on  through  Tertiary  time  and  resulting  in  the  domination  to- 
day of  archichlamydeous  trees  in  the  extra-tropical  forest 
regions,  while  metachlamydeous  plants  are  in  their  turn 
cliaracteristic  of  the  tension-lines. 

To  summarize,  in  conclusion,  what  is  at  best  a  disconnected 
and  imperfect  attempt  to  contribute  somewhat  toward  the 
analysis  of  a  very  diflScult  group  of  problems.  A  study  of 
modern  plant  formations  reveals  the  presence  of  tension-line 
areas  in  which  higher  types  of  plants  may  become  aggregated, 
and  where  the  general  tendencies  are  toward  a  high  degree  of 
individual  and  specific  variability.  Such  tension-lines  are 
peripheral  in  position,  and  may  be  of  different  degrees  of 
organization  as  they  lie  around  formations  of  greater  or  less 
degree  of  integration.  Newer  types  of  plants  are  particularly 
likely  to  be  forced  into  the  tension-line  habitat,  under  the  law 
of  the  ejection  of  the  weaker.  Both  observation  and  experi- 
ment show  this.  Such  tension-lines  doubtless  characterized 
the  Oretaceous  formations  as  well  as  those  of  to-day.  In  them 
the  weaker,  because  newer,  types  were  aggregated,  and  in  this 
way  the  littoral  regions  of  the  Cretaceous  oceans  came  in  all 
cases  to  be  densely  metaspermic  in  the  character  of  their 
plant-population.    The  generally  low  elevation  of  the  coasts 
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contributed  to  this  condition.  The  older  types  of  plants, 
making  up  the  bulk  of  the  forest,  were  isolated  from  the  shores 
and  from  the  banks  of  streams,  except  very  far  inland.  Con- 
sequently their  remains  are  preserved  only  under  exceptional 
conditions.  That  the  metaspermic  plants  occupied  the 
tension-line  position  indicates  the  preponderance  of  older  types 
in  the  great  inland  stretches  of  country.  The  rapid  appear- 
ance of  new  metaspermic  types  during  the  Cretaceous — and 
probably  too  in  Jurassic  time — was  a  result  of  the  tension-line 
position  into  which  they  had  been  forced.  The  high  develop- 
ment of  the  arboreal  habit  may  be  referred  to  similar  causes. 
The  picture  thus  brought  before  the  eyes  differs  much  from 
the  usual  reconstructions  of  Cretaceous  landscapes,  but  may  be, 
nevertheless,  a  closer  approximation  to  the  truth.  A  final 
word  may  be  added  in  regard  to  the  conditions  of  the  Triassic 
and  even  of  earlier  time.  In  those  ages  we  may  imagine  the 
metaspermic  types  developing  in  the  ancient  forests  of  cycads 
— or  even  of  Lepidodendrons  and  Annulariaa — and  beginning 
their  forced  marches  to  the  peripheral  regions  of  the  solid, 
archaic  formations  of  their  birth.  Thus  for  century  upon 
century  they  may  have  existed,  and  fail  to  appear  in  the  fos- 
sils, because  of  their  internal  position  in  the  formations.  But 
when,  after  their  long  struggle  for  food  and  light  and  soil  for 
support,  they  emerge  upon  the  periphery  of  their  parent  for- 
mations we  find  them  already  arborescent  or  arboreal,  and  soon 
almost  universal  upon  littoral  areas.  They  then  first  come 
into  a  position  where  pfeservation  in  the  rocks  is  possible. 
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AN  EXTREME  CASE  OF  PARASITISM/ 
By  Robert  Hessler,  A.  B.,  M.  D. 

There  is  a  small  family  of  minute  animals  belonging  to  one 
of  the  sub-divisions  of  the  arthropods  which  is  of  especial  inter- 
est on  account  of  the  parasitic  habits  of  many  of  its  members. 
One  of  these,  Sarcoptes  acabiei  De  G.,  is  parasitic  on  the  genus 
Homo. 

HiSTORiCAi:. — It  seems  that  the  Jewish  physicians  dwelling 
among  the  Moors  of  Spain,  in  the  12th  century,  knew  some- 
thing about  these  animals  and  their  causative  relation  to  the 
affliction  known  as  the  itch.  The  discovery  of  the  microscope 
early  in  the  17th  century  (1619)  led  to  many  investigations, 
some  of  which  had  reference  to  the  itch  mites.  The  first  good 
description  of  the  mite  bears  the  date  of  1687,  and  was  written 
by  Bonomo  to  Redi,  at  Florence.  After  this,  various  observers 
saw  the  insect,  but  frequently  it  was  confounded  with  other 
mites,  especially  the  cheese  mite.  Linneeus  in  his  Sy sterna 
Natures,  1734,  had  a  very  imperfect  idea  of  it.* 

In  the  century  following  the  first  appearance  of  the  Systema 
Naturae,  the  mites,  as  causes  of  the  itch,  were  frequently  the 
subject  of  heated  discussions  among  medical  men.  The  iden- 
tity of  the  human  itch  mite  was  better  known  to  naturalists 
than  to  physicians.*  For  instance,  in  a  large  treatise  on  skin 
diseases  by  P.  Rayer,  originally  published  in  Paris  in  1835, 
the  author,  in  describing  the  causes  of  the  itch,  says:  "  Causes 
— Scabies  is  one  of  the  most  universally  disseminated  conta- 
gious diseases  known;  the  most  momentary  contact  of  the 
fluid  secreted  by  its  vesicles  is  enough  to  communicate  the 
infection  ;  it  is  observed  in  every  climate  during  every  season 
of  the  year,  attacking  all  ages  and  persons  in  every  rank  of 
life,  without  discrimination.  It  is  most  commonly  observed, 
however,  among  the  poor  and  wretched,"  etc.     Further  on  he 

1  Read  before  the  Indiana  Academy  of  Science,  December  28, 1892. 

2  Hebra,  "  Diseases  of  the  Skin,"  1868.  P.  168-180. 
8  Hebra,  "  Diseases  of  the  Skin."  1868.  P.  180-181. 
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says :  "  Several  authors  of  modem  times  have  reported  that 
they  have  discovered  an  apterous  insect,  almost  invisible  to  the 
naked  eye,  within  the  vesicles  of  scabies,  which  they  have 
described  under  the  name  of  acarus  scabiei,"  etc.  The  author 
does  not  state  whether  he  believes  this.* 

The  labors  of  many  observers  in  1834  and  1836  firmly  estab- 
lished the  true  nature  of  the  itch  or  scabies.  In  1845  and 
1846  the  minute  anatomy  of  the  insect  was  thoroughly  studied 
and  described.*  The  mite  Sarcoptes  acahieiy  as  the  cause  of  the 
itch,  was  established  beyond  all  doubt. 

In  recent  medical  works,  I  find  there  is  little  uniformity  in 
regard  to  the  systematic  classification  of  this  animal  and  its 
generic  and  specific  names.  The  latter  are  variously  given, 
the  most  popular  seems  to  be  Acarua  scaMei.  Frequently,  all 
the  different  names  are  given.  A  recent  treatise  has  it  thus : 
"  The  acarus  scabiei,  sarcoptes  scabiei,  or  sarcoptes  hominis, 
commonly  called  the  itch  mite."*  Authorities  for  names  are 
never  given.  The  accounts  of  the  animal  are  often  very  brief 
and  unsatisfactory.  The  size  of  the  mites  is  variously  given. 
According  to  some  it  is  "  very  minute,  almost  microscopic ; " 
according  to  others,  "  the  size  of  a  pin  head."  The  pictures  or 
figures  of  the  mite  differ  greatly.  In  one  work  consulted — a 
standard  text-book  by  the  way — an  entirely  different  mite  is 
figured.^  From  the  great  numbers  of  mites  which  I  had  for 
comparison,  I  jnay  say,  without  going  into  invidious  distinc- 
tions, that  the  best  figures  I  have  seen  are  those  in  Taylor's 
"Atlas  of  Skin  Diseases,"  Dr.  Piffard's  atlas  contains  an  excel- 
lent photo-micrograph  of  the  female  acarus. 

The  itch  mite  is  now  universally  called  by  entomologists 
Sarcoptes  scabiei  De  Geer.  The  names  Acarus  scabiei  and 
Sarcoptes  hominis,  given  in  many  medical  works  should  be 
dropped.  Acarus  and  acari  as  synonyms  for  mite  and  mites 
are,  of  course,  allowable. 

The  best  description  of  the  mite  I  have  seen  is  Hebra's.  It 
runs:  "  Body  oval,  tortoise-shaped,  with  indentations  in  the 

*  Rcycr,  "  Diseases  of  the  Skin  "  (John  Bell),  1846.  P.  136-136. 

^  Hebra,  "  Diseases  of  the  Skin.**  P.  187-489. 

«  Shoemaker,  "  Diseases  of  the  Skin,"  1892.  P.  700. 

^  Frey,  "  Microscope  and  Microscopical  Technology,"  Cutter,  1880.  P.  562. 
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lateral  margins.  Skin  provided  with  shallow,  undulating, 
transverse  furrows.  Dorsal  surface  covered  with  numerous 
small  and  large  appendages  of  a  clavate  or  conical  form,  or 
resembling  scales,  and  with  spines  resting  on  papillary  eleva- 
tions. Head  apparently  distinct  from  the  trunk,  with  four 
pairs  of  jaws,  and  two  strong,  three-jointed  palpi,  placed  near 
the  jaws,  and  of  the  same  length.  Legs  eight  in  number,  five 
jointed  ;  the  first  and  second  pairs  provided  with  pedunculated 
suckers — the  peduncles  of  the  same  length  as  the  legs  them- 
selves, and  having  no  joints ;  the  third  and  fourth  pairs  in  the 
female  terminating  in  long  bristles.  In  the  male,  the  first, 
second,  and  fourth  pairs  of  legs  are  all  provided  with  suckers, 
the  third  pair  aloae  having  bristles ;  the  epimera  of  the  first 
pair  united.  Larva  presenting  six  legs — ^the  first  and  second 
pair  with  suckers,  the  third  pair  terminating  in  long  bristles." 
In  regard  to  size,  Hebra  says :  "  The  adult  acarus  varies  in 
size.  On  an  average,  its  length  is  0.45  mm. ;  its  breadth,  at 
the  fourth  ring  of  the  thorax,  0.35  mm.  The  male  is  consid- 
erably smaller  than  the  female.  In  length  it  measures  0.23  mm. ; 
in  breadth,  0.19  mm.  The  eggs  of  the  itch  mite  are  of  an  ovid 
form,  and  are  0.16  mm.  long,  0.11  mm.  broad."  It  is,  perhaps, 
unnecessary  to  say  that  the  size  of  the  animal  is  entirely  out 
of  proportion  to  the  commotion  it  occasions  when  its  presence 
becomes  known. 

The  presence  of  the  mite  on  the.human  body  is  character- 
ized by  certain  appearances  and  symptoms  known  as  *  scabies ' 
or  'itch'.  Scabies  comes  from  scabere,  to  scratch.  "The 
name  of  *  scabies '  is,  at  the  present  day,  used  to  designate  the 
numerous  appearances  produced  on  the  skin  by  the  presence 
of  acari  which  dwell  within  it,  and  which,  in  obtaining  food 
for  themselves,  and  in  propagating  their  species,  give  rise  to  a 
continual  irritation  of  its  component  tissues.  The  morbid 
appearances  themselves  resemble,  in  many  respects,  those 
caused  by  other  irritants,  but,  taken  as  a  whole,  they  never- 
theless present  certain  peculiarities,  which  justify  our  making 
of  them  a  distinct  form  of  disease"  Hebra.® 

"Though  the  {Sarcoptes  scabxei)  is  the  essential  cause  of  scabies, 
it  must  be  remembered  that  eruptions  almost,  if  not  wholly 

s  Hebra,  "  Diseases  of  the  Skin."  P.  192. 
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identical,  are  produced  by  other  species  of  the  Sarcoptes 
derived  from  horses,  dogs,  cats,  camels,  sheep  and  rabbits."* 
Such  cases  are,  however,  rare. 

It  is,  perhaps,  unnecessary  to  add  that  the  mite  is  never 
found  in  the  body,  only  upon  it,  never  in  the  organs  or  in  the 
blood. 

The  human  itch  mite  is  perhaps  coeval  with  man.  It  has 
certainly  always  existed  as  far  back  as  written  history  goes. 

Hebra,  for  good  reasons,  believes  that  many  of  the  afflictions 
of  the  Israelites,  as  mentioned  in  the  Old  Testament,  were 
nothing  other  than  the  itch.^®  Aggravated  forms  no  doubt 
frequently  occurred.  Geologically  speaking,  the  mites,  as  a 
group,  are  of  recent  appearance  (Garman)." 

The  itch  is,  at  the  present  time,  becoming  one  of  the  rarer 
afflictions  of  mankind — like  all  filth  diseases,  it  is  gradually 
disappearing. 

(In  his  Atlas  of  Skin  Diseases  (p.  319),  Doctor  R.  W.  Taylor 
says :  "  Until  a  few  years  ago,  scabies  was  a  rather  uncommon 
disease  in  this  country,  but  it  has  been  noticed  that  in  the 
various  large  cities  and  in  some  small  communities,  there  has 
been  of  late,  a  remarkable  increase  in  its  prevalence."  Italics 
mine. 

In  a  recent  letter  to  the  writer,  he  expresses  the  belief  that 
this  is  mainly  due  to  the  influx  of  Russian  and  Polish  immi- 
grants. 

Cases  are  seldom  seen  outside  of  the  slums  of  large  cities ; 
but  it  sometimes  happens  that  if  a  case  occur,  say  in  a  small 
town  where  none  had  appeared  for  years,  perhaps  half  of  the 
population  becomes  affected  before  its  true  nature  is  known, 
and  appropriate  remedies  are  applied.  Vigorous  medical  treat- 
ment soon  blots  out  an  epidemic. 

In  an  ordinary,  acute  or  epidemic  case  of  itch,  the  number 
of  mites  is  quite  small,  probably  not  exceeding  one  hundred 
adult  animals. 

»  Taylor,  "Atlas  of  Skin  Diseases."  P.  327. 
M  Hebra,  «*  Diseases  of  the  Skin."  P.  164-166. 
"  •«  Insect  Life.'»  Vol.  IV.,  P.  182. 
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Recently  I  met  with  an  extreme  and  rare  case  of  the  itch," 
brought  about  by  the  presence  in  the  skin  of  an  immense 
number  of  itch  mites.  It  shows  to  what  extent  parasitism  will 
go  under  favorable  conditions.  The  first  detailed  description 
of  this  rare  form  of  itch  was  made  by  Hebra,  of  Vienna,  in 
1852,  and  who  gave  it  the  name  of  Scabies  norvegica,  or  Nor- 
way itch,  because  the  case  was  from  Norway.  Since  then, 
other  cases  have  been  seen  at  various  times  and  in  different 
places,  still,  it  is  so  rare  that  modern  treatises  on  skin  diseases 
do  not  describe  it.  Taylor's  large  "Atlas  of.  Skin  Diseases," 
devotes  just  two  lines  to  it,  as  follows:  "European  writers, 
particularly  of  previous  decades,  have  described  a  severe  form 
of  encrusted  eczematous  scabies,  which  they  call  Scabies  nor- 
vegica, or  Norway  itch.    It  is  not  seen  in  this  country."" 

DESCRIPTION   OF   THE   CASE. 

The  host  of  the  mites  was  a  middle-aged  white  man ;  he  was 
partly  paralyzed,  and  hence  comparatively  helpless.  At  the 
time  of  his  admission  to  the  City  Hospital,  his  entire  body 
was  covered  with  thick,  yellowish-white,  leathery  scales,  the 
largest  measuring  over  one  inch  in  diameter,  and  over  one- 
tenth  inch  in  thickness.  He  was  literally  covered  with  scales 
like  a  fish. 

On  rubbing  the  body  slightly,  a  large  quantity  of  these 
scales  fell  off;  rubbing  more  briskly  removed  an  additional 
quantity,  but  with  the  production  of  small  bleeding  places 
(these  scales  were  not  crusts  or  scabs,  they  were  epithelial  pro- 
liferations). At  a  few  places  on  the  body  crusts  were  found, 
mainly  where  the  skin  was  bent,  as  at  the  joints.  On  account 
of  the  bleeding,  no  vigorous  mechanical  treatment  was  used  at 
any  time ;  the  scales  were  gently  rubbed  oflf.  A  handful  Qould 
be  gathered  daily.  Despite  this  great  alteration  of  the  skin,  the 
general  health  remained  good.  Taken  in  its  entirety,  the  case 
was  a  puzzling  one. 

In  a  search  for  the  cause  of  this  eruption,  and  as  an  aid  to 
the  determination  of  the  disease,  some  of  the  scales  were  sec- 

*^  The  case  was  described  from  a  medical  standpoint  in  the  Indiana  Medical  Jour- 
nal for  November,  1892,  by  Dr.  Brajrton  and  myself. 
»  Taylor,  "Atlas  of  Skin  Diseases."  P.  827. 
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tioned.     Itch  mites  were  found  in  abundance,  and  the  nature 
of  the  disease  was  soon  established. 

In  order  to  study  the  case  more  thoroughly,  a  number  of  the 
scales  were  prepared  by  usual  histological  method.  The  scales 
were  fixed  and  hardened  by  immersion  in  alcohol,  stained  in 
picrocarmine,  finally  imbedded  in  paraffin,  sectioned,  affixed  to 
slides  with  clove-oil  collodion,  and  mounted  in  series.  The 
shrinkage  in  passing  through  this  process  was  very  slight.  The 
differential  staining  in  this  case  was  peculiar:  the  epithelium 
stained  red,  the  mites  yellow ;  the  eggs  remained  unstained, 
that  is,  white ;  the  faeces  appeared  dark  brown  or  black.  In 
staining  sections  of  normal  skin  with  picrocarmine,  the  outer 
or  homy  layer  stains  a  bright  yellow,  the  underlying  proto- 
plasmic layers  stain  more  or  less  deeply  red.  In  the  present 
case  the  epithelium  is  peculiar  in  that  well-stained  sections 
show  very  little  yellow;  this  indicates  that  the  component 
cells  are  still  protoplasmic,  and  have  not  cornified. 

The  activity  going  on  in  the  columnar  layer  to  replace  this 
constant  and  enormous  loss  of  cells  must  have  been  great. 
Apparently  a  vicious  circle  was  established ;  the  presence  of 
the  mites  irritating  the  skin — ^the  skin,  to  protect  or  rid  itself 
from  the  parasites,  pushed  out  a  large  number  of  new  cells. 
These  succulent  cells,  however,  furnished  a  good  nidus  for  the 
inites.  The  mites  increased,  causing  increased  irritation  of  the 
skin,  and  this  caused  an  increased  proliferation  of  cells.  Thus 
the  case  went  on,  until  it  assumed  this  extreme  form. 

I  may  here  say,  that  under  appropriate  anti-parasitic  treat- 
ment at  the  hospital,  the  mites  were  soon  exterminated.  The 
cause  of  the  irritation  once  removed,  the  skin  gradually 
regained  its  normal  character. 

Number  of  Mites. — In  order  to  obtain  an  idea  of  the  num- 
ber of  mites  present  on  the  host,  that  is,  at  the  time  the  mites 
were  present  in  greatest  numbers,  several  scales  were  cut  to 
measure  one-half  by  one-eighth  inch,  sectioned  and  mounted 
serially.  It  will  be  readily  understood  that  in  such  a  pro- 
cedure the  mites  were  cut  in  various  planes  sind  directions ; 
sometimes  the  head  would  be  seen  in  one  section,  the  body  in 
one  or  two  other  sections,  and  the  tail  in  still  another.  Many 
of  the  smaller  embryos  and  eggs  appeared  entire. 
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Anyone  who  has  attempted  to  get  numerical  results  from 
serial  sections,  will  understand  the  difficulty  of  obtaining 
approximately  correct  figures.  In  the  present  case,  two  counts 
were  made  in  each  of  three  series  of  sections,  and  the  mean  of 
these  counts  was  taken  as  an  approximately  correct  number. 

Here  are  the  figures : 

Eggs  and  egg  cases,  380. 
Mites  in  all  stages  of  development,  109. 
Assuming  that  the  above  figures  are  approximately  correct, 
we  can  make  a  little  calculation:     Multiplying  the  above 
numbers  by  16,  gives  the  number  for  one  square  inch  ;  again 
multiplying  by  144,  gives  the  number  for  one  square  foot. 

The  average  amount  of  epithelial  covering  on  an  adult 
human  being,  is  said  to  be  about  16  square  feet.  To  be  on  the 
safe  side,  we  will  say  that  only  half  of  the  body  was  covered 
with  scales,  therefore,  multiplying  our  last  figures  by  eight, 
gives  the  number  of  eggs  and  egg-cases  and  mites  on  the  host 
at  tlie  time  of  greatest  abundance.  Here  are  the  figures  in 
round  numbers  : 

.  Egg  cases  and  eggs,  7,000,000. 
Mites,  2,000,000. 

Since  the  reading  of  this  paper,  I  tried  to  determine  the  proportion  of  eggs  which 
are  empty,  that  is,  hatched.  It  seems  that  from  one-half  to  three-foarths  are  empty 
shells. 

As  to  the  number  of  Utnn^  mites  in  the  shed  scales.  This  is  a  difficult  question.  I 
am  inclined  to  believe  that  only  a  small  proportion  were  alive  at  the  time  the  scales 
became  detached. 

Indianapolis  Ind. 
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ON  THE  RELATIONSHIPS  AND   DISTRIBUTION   OF 

THE  NORTH  AMERICAN  UNIONIDAE,  WITH 

NOTES  ON  THE  WEST  COAST  SPECIES. 

By  Chas.  T.  Simpson. 

For  some  years  past,  it  has  been  generally  acknowledged  by 
students  of  the  Unionidse  that  a  more  natural  system  of  classi- 
fication was  needed  for  that  family  than  any  that  has  hitherto 
been  offered. 

The  genera  or  sub-genera  of  Rafinesque,  Swainson,  Agassiz 
and  Conrad  are  of  little  value,  for  while  certain  typical  species 
may  be  fairly  referred  to  their  divisions,  in  many  others  the 
characters  fade  out,  or  so  blend  together  that  it  is  impossible 
to  place  them,  and  sub-generic  lines  cannot  be  drawn  with  any 
degree  of  accuracy.  Lea's  arrangement,  in  which  he  divided 
the  genera  into  two  great  groups,  characterized  by  the  presence 
or  absence  of  a  dorsal  wing  on  the  shell,  and  then  into  smaller 
divisions  based  on  sculpture  and  form,  was,  like  the  Linnsean 
classification  in  botany,  almost  entirely  artificial,  consequently 
in  many  cases  it  brought  together  side  by  side  forms  not  at  all 
nearly  related,  and  in  others  it  widely  separated  those  having 
close  affinities,  or  even  sometimes  individuals  of  the  same 
species. 

I  believe  that  the  best  and  simplest  system  that  can  be 
adopted  at  the  present,  at  least,  is  to  place  those  species,  whioh 
by  the  characters  of  the  shell,  by  what  we  know  of  those  of  the 
animal,  and  by  the  facts  of  geographical  distribution  are  most 
nearly  related,  in  groups,  each  founded  on  and  taking  its  name 
from  some  common,  characteristic,  and  widely  distributed 
form.  Thus  Unio  gibbosus,  which  is  nearly  everywhere  found 
throughout  the  Mississippi  drainage  area,  is  well  known  to 
every  collector  who  has  only  a  few  species  of  Unios,  and,  with 
its  elliptic  oval  and  sometimes  arcuate  outline,  thick  epider- 
mis, heavy  cardinal  and  solid  club-shaped  lateral  teeth,  fairly 
typifies  an  assemblage  of  forms  found  from  Csmada  to  Central 
America,  and  from  the  Missouri  river  to  Florida.  Unio  liga* 
24 
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mentinus  represents  another  section,  Vhio  complanatus  another, 
Margaritana  margaritifera  a  fourth,  Anodonta  ovata  a  fifth,  and 
so  on.^ 

This  plan  of  grouping  by  relationships  is  not  a  new  one, 
having  been  adopted  by  R.  Ellsworth  Call,  Wm.  A-  Marsh,  and 
other  students  of  the  Unionidse  in  the  arrangement  of  their 
collections,  and  even  Mr.  Lea  acknowledged  some  such  affini- 
ties, though  he  did  not  put  his  ideas  into  practice. 

It  is  found  that  a  common  assemblage  of  Unionidse  inhabits 
the  entire  Mississippi  drainage  basin,  and  that  a  considerable 
number  of  the  species  have  a  distribution  covering  the  greater 
part  of  this  area,  as  well  as  the  whole  of  Texas,  and  even  parts 
of  eastern  Mexico. 

Those  streams  which  fall  into  the  Atlantic  are  peopled  by 
an  entirely  different  set  of  forms,  the  Appalachian  chain  seem- 
ing to  act  as  a  sharp  barrier  between  the  two  regions.  Many 
of  the  Mississippi  Valley  species  have  spread  into  Michigan,  a 
few  into  Canada,  into  streams  in  New  York  that  flow  into  the 
Atlantic,  and  two  or  three  of  these  are  met  with  in  the  Red 
River  of  the  North,  and  the  waters  about  Hudson  Bay ;  while 
below  the  southern  end  of  the  mountain  range,  there  is  another 
mingling  of  groups.^ 

There  are  some  forms  which,  apparently,  may  be  with  equal 
propriety  assigned  to  either  of  two  or  three  groups,  but,  in 
such  cases,  the  location  of  the  species  with  regard  to  drainage 
often  gives  us  a  key  as  to  its  relationship.  There  is  a  group 
of  oval,  rather  smooth,  compressed  Unios,  which  may  be  fairly 
typified  by  U.favomSj  which  is  found  in  the  rivers  from  North 
Carolina  to  Alabama,  several  members  of  which  very  strongly 

^  With  such  an  arrangement,  I  believe  that  the  North  American  Unicks  would  fall 
into  something  like  forty  quite  natural  assemblages,  whose  group  characters  agree 
fairly  well  with  their  distribution  so  far  as  drainage  areas  are  concerned.  There 
would  be  some  half  dozen  secdons  of  Margariiana^axkd  ten  or  a  dozen  of  Anodonta, 

*  In  many  cases,  the  Unionidse  seem  to  have  had  no  difficulty  in  migrating  across 
the  country  from  river  to  river ;  an  example  of  this  being  the  Mississippi  Valley  species 
iwhich  now  inhabit  all  the  rivers  of  Texas,  and  some  of  those  of  Eastern  Mexico ; 
while  on  the  other  hand  species  of  South  America  extend  up  into  Central  America. 
The  embryos,  in  some  cases,  may  be  carried  by  aquatic  birds  in  the  manner  else- 
where mentioned  in  this  paper;  in  others,  they  probably  migrate  aaoss  overflowed 
regions  near  the  sea,  in  time  of  floods. 
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resemble  some  of  those  of  the  Clavus  Group,  but  the  species  of 
the  latter  assemblage  are  confined,  with  one  or  two  exceptions, 
to  the  streams  of  the  Mississippi  Basin,  while  those  of  the 
former  belong  entirely  in  waters  falling  into  the  Atlantic  or 
the  Gulf.  Another  small  group  of  rounded  or  oval  inflated 
forms  typified  by  U.  irrasus  likewise  approaches  in  a  few  of  its 
members  some  of  the  species  of  the  clavus  Group,  but  it  is  con- 
fined, so  far  as  my  knowledge  goes,  to  the  waters  of  the  Gulf 
drainage;  the  Etowah, Coosa, Chattahoochee, and  a  few  neigh- 
boring streams,  and  not  a  specimen  has,  I  believe,  ever  come 
from  Tennessee  or  the  rivers  emptying  into  the  Atlantic, 
though  several  of  them  rise  near  the  Chattahoochee. 
.  In  Mexico  and  Central  America,  a  totally  different  Unio  fauna 
is  found.  Some  of  the  Anodons  extend  into  South  America, 
and  others  belong  to  groups  that  have  their  metropolis  on  that 
Continent,  while  at  the  North  there  is  a  greater  or  less  ming- 
ling of  the  species  with  those  of  the  Mississippi  Valley. 

I  have  been  greatly  puzzled  to  account  for  the  origin  and 
relations  of  the  few  species  found  on  the  Pacific  slope  of  North 
America.  Two  Unios,  one  Margaritana,  and  some  half  dozen 
Anodons,  are  all  that  have  been  hitherto  credited  to  this 
immense  region.  Of  the  latter,  Anodonta  wahlametensis,  A, 
nuUaUianaf  A.  oregonenm,  and  A.  califomienmj  are  believed  by 
Dr.  Steams'  and  other  competent  conchologists  to  be  merely 
variations  of  one  species,  although  they  often  differ  greatly  in 
forms  and  general  appearance.  A.  wahlametensis  is  provided 
with  a  wide  dorsal  wing,  which  gradually  fades  out  through 
the  other  forms  in  the  order  I  have  given  them,  to  A.  calif  or- 
niensis,  which  is  nearly  or  quite  destitute  of  this  appendage. 
This  very  abundant  species  is  found  from  the  Rocky  Mount- 
ains on  the  east — in  all  the  waters  draining  into  the  Pacific — 
to  the  coast,  and  from  British  Columbia  on  the  north,  well 
into  Mexico  on  the  south.  Six  shells  in  the  collection  of  the 
United  States  National  Museum  (Mus.  No.  117951),  which 
were  identified  by  Dr.  Steams  as  Anodonta  califomienm,  were 
collected  by  Mr.  Duges  in  the  Province  of  Oajacay. 

'See  paper  on  the  History  and  Distribution  of  the  Fresh  Water  Mnssels,  and 
Identity  of  Certain  Alleged  Species,  by  R.  £.  C.  Steams,  Proc.  Cal.  Acad.  Sci.,  Not. 
20th,  1882. 
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To  the  northward,  this  seems  to  be  replaced  by  Anodonia 
kennerlyi,  a  species  closely  resembling  some  of  the  varieties  of 
A.  cygnea  of  Europe,  and  in  Alaska  another  nearly  related 
form,  A.  youkonenm  of  Lea,  is  met  with.  The  latter  is  an 
absolute  synonym  of  -4.  hercvlea  Midd.,  of  which  specimens 
are  in  our  collection,  obtained  in  Kamschatka  by  Dr.  Dall.  I 
had  noticed  the  resemblance  of  all  these  forms  to  that  of  the 
well  known,  abundant,  variable,  and  widely  distributed  Ana- 
dorUa  cygnea  and  its  variety  anaiina,  and  on  hunting  up  the 
distribution  of  that  species,  I  have  been  able  to  trace  it  thix)ugh 
Northern  Asia  into  Eastern  Siberia.  Any  one  who  will  care- 
fully examine  an  extensive  series  of  Anodonia  cygnea^  anatinay 
herculea,  youkonensiSj  kennerlyi,  tvahlametensiSj  nuUaUianay  Oregon- 
easisy  and  califomienais,  cannot,  I  think,  fail  to  notice  their 
remarkable  resemblance  in  many  essential  points :  the  pecu- 
liar and  usually  exact  rounding  of  the  anterior  end  of  the 
shell,  the  flattening  of  the  umbonal  region,  which,  in  good 
specimens,  is  generally  overlaid  with  hair-like,  greenish,  radi- 
ating, wavy  lines,  and  the  singular  cutaway  in  the  posterior 
slope,  all  indicate  close  relationship,  and  the  fact  that  they 
have  sprung  from  a  common  origin. 

I  should  unhesitatingly  place  these  forms  in  a  natural 
group,  typified  by  Anodonia  cygnea.  Dr.  Stearns,  in  the  paper 
to  which  I  have  already  alluded,  believes  that  Anodonia  waM- 
aTYietermSf  nnttailiana,  oregonemis,  and  califomienmy  are  but 
variations  of  the  European  A.  cygnea,  and  that  A.fluviatilis  of 
the  Atlantic  drainage  is  probably  but  another  form  of  this 
protean  species. 

While  I  was  formerly  inclined  to  this  view,  a  more  careful 
and  thorough  examination  of  large  quantities  of  material  has 
induced  me  to  somewhat  modify  my  opinions.  Though  the 
nuttaUiana  and  its  variations  are  very  close  to  cygnea,  I  do 
not,  at  present,  feel  justified  in  uniting  them  specifically,  and 
I  regard  the  A.  fluviaiilis  as  the  type  of  a  rather  nearly  related 
group,  having  a  distribution  from  Canada  to  Florida,  in  the 
streams  which  fall  into  the  Atlsintic.  The  shells  of  this  section 
are  generally  more  inflated  than  those  which  belong  with 
cygnea ;  they  are  not  flattened  at  the  umbonal  region,  and  are 
more  full  on  the  dorsal  slope. 
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If  I  am  right  in  this  view  of  the  case,  it  is  probable  that  the 
group  of  Anodonta  cygnea  is  confined  in  North  America  to  the 
Pacific  slope^  and  that  its  connectioji  with  the  rest  of  the 
species  in  the  Old  World  was  made  over  a  land  passage 
between  Asia  and  North  America.  Dr.  Theodore  Gill  informs 
me  that  the  boreal  fresh-water  fishes  of  the  Old  World  and 
those  of  the  western  slope  of  our  continent  have  a  similar  dis- 
tribution lo  the  cygnea  group  of  Anodons  as  I  have  outlined  it. 

One  of  the  most  remarkable  of  the  Unionidse,  Anodonta 
angulata,  is  an  inhabitant  of  the  waters  of  Oregon,  Washing- 
ton, and  California.  The  anterior  end  of  this  species  in  ordi- 
nary specimens  is  much  narrowed  ;  the  posterior  is  wide  and 
inflated,  and,  running  from  the  beaks  to  the  posterior  ventral 
regions  is  an  extraordinarily  developed  sharp-edged  ridge  or 
keel.  Nothing  in  the  least  resembling  this  peculiar  form  has 
hitherto  been  found.  But  the  National  Museum  possesses 
specimens  in  which  the  anterior  end  is  wider^,  and  the  keel  is 
far  less  developed,  and  others  in  which  it  is  almost  entirely 
wanting,  and  that  indefatigable  collector,  Mr.  Henry  Hemp- 
hill, has  sent  me  a  photograph  of  a  specimen  in  his  collection 
which  has  no  vestige  of  a  ridge,  but  is  furnished  with  a  slight 
groove  running  down  the  posterior  slope.  Recently,  Messrs 
Meams  and  Holzner,  of  the  International  Boundary  Commis- 
sion, have  sent  to  the  National  Museum  a  large  number  of 
specimens  of  what  is  apparently  a  new  species  of  Anodonta, 
from  San  Bernardino  Ranch,  Arizona,  which,  externally,  very 
much  resembles  some  of  the  varieties  of  Unio  compUmatvs, 
but  has  a  very  different  texture,  and,  on  comparing  these 
shells  with  Mr.  HemphilPs  photograph,  and  the  more  com^ 
pressed  specimens  of  A,  angulaia,  I  was  convinced  at  once  that 
they  group  together.  They  have  the  same  outline,  the  same 
beak  sculpture,  and,  when  viewed  from  the  dorsal  or  ventral 
region,  have  a  much  greater  diameter  through  the  posterior 
area  than  elsewhere,  and  nearly  all  exhibit  th6  slight  groove 
I  have  mentioned. 

The  type  of  Unio  oregonensis  was  presented  to  Mr.  Lea  by 
Mr.  C.  M.  Wheatley,  and  the  former  mentions  that  the  latter 
r^erved  a  specimen  for  his  own  collection.  Lea's  shell  is  said 
to  come  from  the  Columbia  River,  and  is  in  rather  bad  condi- 
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tion,  as  it  is  dead  and  somewhat  eroded.  I  have  very  carefully 
examined  it,  and  after  comparing  it  with  everything  that  I 
could  think  might  be  related  to  it,  I  have  come  to  the  conclu- 
sion that  it  is  a  form  of  the  protean  Unio  luteolua. 

This  is  the  most  abundant,  widely  distributed,  and  variable 
Unio  in  the  world,  being  found  almost  everywhere  throughout 
the  1,200,000  square  miles  of  the  Mississippi  drainage  basin, 
through  Texas,  and  probably  into  Mexico,  in  New  York  in 
some  of  the  streams  that  flow  into  the  Atlantic,  and  northward 
in  the  vicinity  of  Hudson  Bay,  and  probably  throughout  the 
British  possessions  east  of  the  Rocky  Mountains.  Z  have 
traced  it  up  the  Missouri  River  to  near  its  source,  and  when  it 
is  taken  into  consideration  that  the  Marias,  a  tributary  of  this 
stream,  heads  within  a  few  miles  of  Flathead  Lake  on  Clarkes 
River,  a  branch  of  the  Columbia,  and  that  the  embryos  of 
Unios  are  provided  with  hooks  by  which  they  can  attach 
themselves  to  the  feet  or  feathers  of  aquatic  birds,  it  is  very 
easy  to  see  how  this  species  might  have  been  carried  from  the 
waters  of  one  drainage  system  to  those  of  another.  Margari- 
tana  margarUifera,  which  inhabits  Europe,  Northern  Asia,  and 
the  Pacific  slope  of  North  America,  is  also  found  in  the  upper 
Missouri.  Two  specimens  of  Unio  luteolus  in  the  Museum  col* 
lection,  from  the  North  Shore  of  Lake  Superior,  are  almost 
exactly  like  Lea's  type  of  U.  oregonensis. 

So  far  as  I  am  aware,  nothing  is  stated  of  Unio  famelicus, 
the  other  Pacific  slope  species,  save  that  Gould  received  his 
type  from  Dr.  Pickering,  and  that  it  is  said  to  have  come  from 
Walla  Walla,  Oregon.  The  type  is  in  the  National  Museum, 
and  is  undoubtedly  a  young  Unio  dliptictie  Spix,  from  Brazil,  a 
species  belonging  to  an  extensive  South  American  group, 
characterized  by  having  oblong,  compressed,  sulcate  shells, 
which  are  often  granulated  on  the  ridges.  Any  one  familiar 
with  Unios  would  know  at  once  on  carefully  examining  the 
type,  that  it  came  eithe)*  from  South  America,  or  some  part  of 
the  Southern  Hemisphere  of  the  Old  World,  a  fact  which  is 
made  evident  by  its  form,  its  peculiar  greenish  olive  epider- 
mis, the  strong  growth  lines,  and,  most  of  all,  the  compressed, 
parallel,  cardinal  teeth  of  the  right  valve.  It  is  perfectly  safe 
to  say  that  the  locality  given  is  an  error,  and  that  this  species 
was  never  found  in  the  United  States. 
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ncs  as  to  the  publication  of  original  books  by  the  four 
ons  of  readers  have  recently  appeared.  America  and 
Eiin  have  published  during  the  la^t  decade  between  four 
>u8and  books  each.  In  America  the  proportion  of  fic- 
Qsiderably  larger  than  in  Great  Britain.      In  Germany 

of  books  published  in  the  same  time  was  over  ten 
ith  a  smaller  absolute  number  of  works  of  fiction  than  in 
in.  The  figures  for  France  fall  between  those  of  Great 
1  Germany. 

f  the  fact  that  America  exceeds  in  population  each  of  the 
kmed,  and  includes  in  this  population  a  greater  number  of 
se  statistics  are  not  pleasing  to  our  national  pride.  Great 
h  a  much  smaller  population,  is  our  superior  in  the  quality 
oduced,  and  yet  &lls  &r  behind  Germany. 
i  several  reasons  for  this  state  of  afiairs.  One  is  the  absence 
ory  education,  which  exists  in  an  effective  condition  in 

Another,  and  probably  more  efficient  cause,  is  the  fact 
blishers  think  it  necessary  to  bring  out  books  of  value  in 
^e  style,  so  that  they  are  out  of  the  reach  of  students  gen- 
e  same  cause  probably  conduces  to  the  depression  in  the 
business  in  Great  Britain.  If  American  students  could 
ientific  and  other  serious  books  at  as  low  rates  as  can  be 
rmany,  the  general  standard  of  intelligence  would  be  greatly 
[f  American  publishers  would  get  out  cheap  editions  of 
ure  they  would  greatly  profit  by  it.  The  extravagant  style 
»pular  scientific  books  are  published  in  this  country  is  an 
n.  There  is  no  nobility  here  whose  attention  it  is  neces- 
i  for  material  reasons,  nor  is  social  position  the  object  for 
nentist  is  supposed  to  be  striving.  Hence  the  absurdity  of 
ence  in  a  garb  which  can  attract  a  small  class  only,  while 
T  inaccessible  to  the  mass  of  mankind.  The  supposition 
will  not  buy  solid  literature  is  negatived  by  the  experience 
y.  If  American  publishers  will  not  publish  cheap  works 
B  we  shall  become  dependent  on  foreign  countries,  whose 
soon  become  accessible  to  us  by  the  removal  of  the  oppress- 
intelligence,  known  as  the  protective  tariff. 
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— We  have  received  the  first  number  of  the  New  Journal  of  (Jeology 
published  by  the  geological  faculty  of  the  University  of  Chicago,  and 
printed  by  the  press  of  the  University.  It  is  edited  by  six  mem^rs 
of  the  United  States  Geological  Survey,  together  with  twelve  associate 
editors,  of  whom  five  are  Americans,  and  one  resides  in  each  of  the 
following  countries,  viz. :  Canada,  Great  Britain,  Germany,  France, 
Austria;  Norway,  and  Sweden.  The  articles  of  the  number  are  by 
Messrs  Geikie,  Holmes,  Williams,  Chamberlin  and  Salisbury,  and  are 
all  of  much  interest.  '  Editorials,  Reviews,  Abstracts,  and  Acknow- 
ledgments follow.  The  beginning  of  this  new  journal  is  auspicious, 
but  it  remains  with  the  future  to  determine  whether  it  can  be  contin- 
ued on  its  present  basis.  On  the  face  of  it  the  proposition  is  broad, 
but  the  basis  is  narrow.  The  names  of  the  associate  editors  indicate 
cosmopolitan  aspirations,  but  "the  immediate  editorship,"  we  are  told 
in  the  announcement,  "  will  rest  with  the  geological  faculty  of  the 
University  of  Chicago,"  who  are  all  members  or  ex-members  of  the 
U.  8.  Geological  Survey.  The  leading  article  is  by  a  foreigner,  but 
this  is  appropriate  in  a  city  which  has  legal  holidays  in  honor  of 
William  of  Germany  and  Saint  Patrick.  We  will  observe  with 
interest  whether  such  a  constitution  can  stand  the  test  of  time,  or 
whether  it  will  meet  the  difficulties  which  befel  the  image  of  the 
prophetic  vision,  in  which  the  geological  order  was  reversed,  since  the 
head  was  of  archean  gold,  but  whose  feet  were  of  glacial  clay.  Not 
but  that  the  precious  metal  may  be  found  in  the  superficial  stratum  in 
this  instance ;  but  placer  deposits  in  glacial  drift  are  not  as  permanent 
as  those  of  greater  geologic  age.  We  have  an  excellent  geological 
magazine,  the  American  Geologist,  which  is  not  identified  with  any 
institution  or  institutions,  and  whose  editorial  corps  is  not  interested  in 
supporting  geological  literature  in  other  countries.  While,  therefore, 
we  welcome  all  additions  to  scientific  periodical  literature,  it  is  always 
with  a  reservation  which  requires  that  they  shall  be  viable  infants, 
endowed  with  a  good  constitution. 

— A  movement  is  on  foot  in  New  Zealand  to  secure  an  island  not  far 
from  the  coast  as  a  preserve  for  the  native  animals  and  plants  of  that 
country.  In  view  of  the  extreme  importance  to  biological  science 
of  the  preservation  of  the  remarkable  types  of  this  ancient  flora  and 
fauna,  and  in  view  of  the  other  fact  that  many  of  its  representatives 
have  become  extinct  within  recent  times,  and  others  are  disappearing, 
we  sincerely  hope  that  this  efiTort  will  be  successful.  If  there  is  any 
doubt  about  it,  a  concerted  efiTort  should  be  made  by  the  scientific  men 
of  all  countries  to  secure  favorable  action  from  the  colonial  legislature. 
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RECENT  BOOKS  AND  PAMPHLETS. 

Allen,  H.— On  a  New  Subfamily  of  Phyllostomc  Bats. Description  of  a  New 

Genus  of  Phyllostome  Bats. On  Temmi nek's  Bat,  ScotophUus  temminckii.    Extr. 

Proceeds.  U.  S.  Natl.  Mus.,  Vol.  xv.     From  the  author. 

Biennial  Report  of  the  Director  of  the  Illinois  State  Laboratory  of  Natural  His- 
tory, 1891-1892. 

BoLLMAN,  C.  H. — Description  of  Fontaria  pulcfulla  from  Strawberry  Plains, 
Tenn.    Extr.  Proceeds.  U.  S.  Natl.  Mus.,  1888.     From  the  author. 

Bonaparte,  R. — La  Nov^ge  et  la  Qorse,  r6sum6  de  la  conference.  Extr.  Le 
Globe  Journ.  Geog.,  T.  28, 1889.     From  the  author. 

Brigham,  a.  p. — A  Chapter  in  Glacial  History  with  illustrative  Notes  from  Cen- 
tral New  York.     Extr.  Trans.  Oneida  Hist.  Soc.,  1892. 

The  Geology  of  Oneida  County,  New  York.     Extr.  Trans.  Oneida  Hist.  Soc., 

1887-'88. 

Rivers  and  the  Evolution  of  Geographic  Forms.     Extr.  Bull.  Am.  Geog.  Soc., 

1892.    From  the  author. 

Bulletin  of  the  Illinois  State  Lab6ratory  of  Natural  History,  Vol.  iii,  1892. 

Burmeister,  G. — Anales  delMuseo  Nacional  de  Buenos  Aites  para  dar  k  conocer 
los  objectos  de  Historia  Natural  Muevos  6  Pocb  Conocidos  conservados  en  este 
establecimiento.     Entrega  Decimaoctava,  1891.     From  the  author. 

Crook,  A.  R. — Ueber  einige  fossile  Knochenfische  aus  der  mittleren  Kreide  von 
Kansas.    Separat-Abdruck  aus  Palaeontographica,  xxxix.  Band,  Stuttgart,  1892. 

Cross,  Whitman.— The  Post-Laramie  Beds  of  Middle  Park,  Colo.  Extr.  Pro- 
cceds.  Col.  Sci.  Soc..  1892.     From  the  author. 

DoRSEY,  J.  O. — The  Cegiha  Language.  Contributions  to  North  American  Eth- 
nology, Vol.  vi,  Washington,  1890.     From  the  Dept.  of  the  Interior. 

Earle,  C. — ^A  Memoir  upon  the  Genus  Palseosyops  Leidy  and  Its  Allies.  Reprint 
Journ.  Phila.  Acad.,  Vol.  ix,  Oct.,  1892. 

Revision  of  the  Species  of  Coryphodon.     Extr.  Bull.  Am.  Mus.  Nat.  Hist., 

Oct.,  1892. 

The  Variability  of  Specific  Characters  as  Exhibited  by  the  Extinct  Gentu 

Coryphodon.    Extr.  Science,  July  1, 1892.     From  the  author. 

Foshay,  p.  M.— The  Fertility  of  Hybrids.  Extr.  Medical  News,  1892.  From 
the  author. 

G  arm  AN,  H. — A  Syn6psis  of  the  Reptiles  and  Amphibians  of  Illinois.  Bull.  111. 
State  Laboratory,  Vol.  iii,  1892.     From  the  author. 

Garnier,  Dr. — ^The  Rq)tiles  of  Canada.  Extr.  The  Land  we  Live  In.  From 
the  author. 

Geimtz,  H.  B. — Bericht  Uber  die  neue  Aufetellung  in  dem  kdnigl.  Mineralo- 
gischen  Museum  zu  Dresden.  Sitznng  der  Gesellschaft  Isis  in  Dresden,  April,  1892. 
From  the  author. 

Gill,  Th. — On  the  Proper  Generic  Name  of  the  Tunny  and  Albicore.  On  the 
Psychrolatidae  of  Guenther.     Extr.  U.  S.  Natl.  Mus.,  1888.     From  the  author. 

Hayes,  C.  W. — Report  on  the  Geology  of  Northeastern  Alabama  and  Adjacent 
Portions  of  Georgia  and  Teimessee,  1892.     From  the  author. 
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Holm,  Th.— The  Flora  of  the  DakoU  Group.  Extr.  BoUnical  Gazette,  Vol. 
xvii.    From  the  author. 

HOWBS,  G.  B. — On  the  Affinities,  Interrelationships,  and  Systematic  Pbsition  of 
the  Marsipobranchii.    Extr.  Trans.  Biol.  Soc.  Liverpool,  Vol.  vi. 

On  the  Pedal  Extremity  of  the  Dorking  Fowl,  with  Remarks  on  Hexadactyl- 

ism  and  Phalangeal  Variation  in  the  Amniota. Notes  Upon  the  Shoulder  Girdle 

of  Certain  Dicynodontid  Reptiles.      Extrs.  Jour.  Anat.  and  Physiol.,  Vol.  xxti. 

«— — On  the  Arrangement  of  the  living  Fishes,  as  based  upon  the  study  of  their 

Reproductive  System. On  the  Customary  Methods  of  Describing  the  Gills  of 

Fishes.    Read  at  the  Cardiff  Meeting  of  the  British  Assoc.,  1891. 

Howes,  G.  B.,  and  J.  Harrison.— On  the  Skeleton  and  Teeth  of  the  Australian 
Dugong.  Read  at  the  Edinburgh  Meeting  of  the  British  Assoc.,  1892.  From  the 
author. 

Jordan,  D.  S. — List  of  Fishes  collected  by  Alphonse  Forrer  about  Mazatlan» 
with  descriptions  of  two  new  species,  Heros  btanii  and  PacUia  buiUrii,  Extr.  U.  S. 
Natl.  Mus.,  1888.    From  the  author. 

Keybs,  C.  R.—Iowa's  Natural  Resources.  Extr.  Iowa  SUte  Register,  July  18, 
1892.    From  the  author. 

Lydekker,  R. — On  a  Collection  of  Mammalian  Bones  from  Mongolia.  Extr. 
Records  Geol.  Snrv.  India,  Vol.  xxiv,  1891.    From  the  author. 

Macoun,  J. — Caulogue  of  Canadian  Plants.    Part  VI,  MuscL    From  the  amhor. 

Newton,  E.  T. — On  a  SkoU  of  TrogorUkerium  cuvuri  from  the  Forest  Bed  of 
East  Runton,  near  Cromer.  Extr.  Trans.  ZooL  Soc.  London,  Vol.  xiii,  Fart  IV, 
1892. 

The  Vertebrata  of  the  Pliocene  Deposiu  of  Britain.    Extr.   Mem.  Geo!. 

Surv.  of  the  United  Kingdom,  1891.    From  the  author. 

NiBLACK,  A.  B.— -Ethnology  of  the  Coast  Indian  Tribes  of  Alaska.  Extr.  Pro- 
ceeds. U.  S.  Natl.  Mus.,  1888.    From  the  author. 

PocTA,  Ph.— Ueber  Spongien  aus  der  oberen  Kreide  Frankreichs  in  dem  k. 
Mineralogischen  Museum  in  Dresden,  mit  Vorwort  von  Dr.  H.  B.  Geinitz.  From 
the  author. 

PoucHET,  M.  G. — Nonvelles  observations  sur  la  Sardine  oc^anique.  Extr.  Comptes 
rendus,  juillet,  1889. 

Quarterly  Bulletin  of  the  University  of  Minnesota. 

Report  of  the  Commissioner  of  Education,  1888>'89,  Vol.  i.  From  the  Dept.  of 
the  Interior. 

ROHON,  J.  V. — Die  Obersilurischen  Fii^che  von  Oesel.  M^m  de  TAcad.  Sd.  de 
St.  Petersbourg,  vii  E  Serie,  T.  xxxviii,  No.  13, 1892. 

Ueber  Pterichthys.     Separat-Abdruck  a.  d.  Verb.  d.  Russ.    Kais.  Miner. 

Ges.  zu  St.  Petb.,  Bd.  xxviii,  1891.     From  the  author. 

Sablon,  L. — Nos  Fleurs.     From  Armand,  Collin  &  Cie,  Editeurs,  Paris,  1892. 

SCHBLLWEIN,  E.— Die  Fauna  des  Karnischen  Fusulinenkalks,  1.  Aus  Palseonto- 
graphica,  Neunnnddreissigster  Band.  Erste  Lieferung,  Stuttgart,  1892. 

Sears,  J.  H.— Geological  and  Mineralogical  Notes,  No  6.  Extr.  Bull.  Essex 
Inst.,  1892.    From  the  author. 

Simpson,  C.  T. — Notes  on  the  Unionidse  of  Florida  and  the  Southeastern  Sutes. 
Extr.  Proceeds.  U.  S.  Natl.  Mus.,  Vol.  xv.    From  the  Smithsonian  Institution. 
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Smithsonian  Report  U.  S.  National  Museum,  Part  II,  1886;  Part  11,1887.  From 
the  Museum. 

Todd,  J.  £.— Notes  on  the  Geology  of  Northwestern  Iowa.  Extr.  Proceeds.  Iowa 
Acad,  of  Sciences,  1891. 

— — Suiation  of  Rocks  by  River  Ice.  Extr.  Am.  Geol.,  Vol.  iz,  1892.  From  the 
author. 

TkUS,  F.  W. — ^An  Annotated  Catalogue  of  the  Mammals  collected  by  Dr.  W.  L. 
Abbott  in  the  Kilimanjaro  Region,  East  Africa.  Extr.  Proceeds.  U.  S.  Natl.  Mus., 
\oL  XT.    From  the  Smithsonian  Institution. 

United  States  Commission  of  Fish  and  Fisheries,  Part  xvi.  Report  of  the  Com- 
missioner for  1888. 

Whiteavbs,  J.  F«-^The  Orthoceratidse  of  the  Trenton  limestone  of  the  Winni- 
peg Basin.    Extr.  Trans.  Roy.  Soc.  Canada,  Vol.  ix,  1891.    From  the  author. 
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RECENT  LITERATURE. 

The  Woodland  of  the  Southwest,  by  Chas.  F.  Lummis.^ 
— For  those  readers  who  have  read  but  a  few  books  of  travel  on  the 
Southwest,  this  snug  little  volume  will  be  quite  a  revelation.  The 
contents  of  the  twenty-two  chapters  scarcely  contain  anything  that  has 
been  written  or  sketched  before,  except  a  fe'w  pages  on  the  Moqui 
Snake  dance  and  Indian  superstitions.  The  thoroughness  of  his  famil- 
iarity with  Pueblo  customs  and  folklore  is  only  equalled  by  the  graphic 
qualities  of  his  style.  In  looking  about  the  '*  strange  corners  "  which 
the  author  describes,  we  are  first  attracted  by  a  prairie-dog  hunt,  with 
the  Navajo  Indians  put  in  scene  to  fill  their  larder.  White  people  of 
the  Southwest  never  think  of  killing  this  rodent  for  food,  because  it  is 
so  difficult  to  attain  with  a  rifle  ball ;  but  these  natives  utilize  abund- 
ant downpours  of  rain  to  conduct  the  floods  into  their  tunnels  and 
afterward  haul  up  their  dead  bodies  for  a  feast.  To  get  rid  of  the 
prairie-dog  plague,  people  have  proposed  to  kill  them  with  poisoned 
apple  quarters.  The  belief  in  witchcraft  is  as  potent  among  the  whites 
and  Indians  of  New  Mexico  as  it  ever  was  during  the  middle  ages. 
Manslaughter  is  committed  for  any  act  arousing  even  the  suspicion  of 
witchery,  and  the  fact  that  one-half  of  the  Isleta  people  are  wizards 
and  witches  speaks  loud  enough.  The  '*  Finishing  an  Indian  Boy '' 
shows  principles  of  education  in  full  force  now,  which  our  Northern 
Indians  began  to  drop  as  early  as  one  century  ago.  In  the  chapter 
"  The  American  Sahara  "  the  wide  waste  is  delineated  in  colors  none 
too  sharp  or  cruel.  Lieut.  Wheeler  is  mentioned  by  mistake  as  its 
earliest  explorer  instead  of  Lieut.  Whipple.  The  marvelous  wealth  of 
objects  presented  in  Lummis's  volume  will  attract  ever  and  again  the 
class  of  readers  and  tourists  which  seeks  instruction!  rather  than  pleas- 
ure in  books  of  travel,  and  they  will  hold  it  dear  as  a  publication  of 
really  scientific  value,  standing  far  above  most  of  the  productions  of 
our  present  sensation-loving  period  of  literature. 

•*  The  Wanderings  of  Cochiti "  is  another  very  interesting  sketch 
from  our  *'  Wonderland  "  on  the  upper  Rio  Grande.  It  is  printed  in 
the  "  Century  Magazine,"  January,  1893,  and  describes  and  also  pic- 
tures in  photographic  reproductions  the  people,  customs,  history  and 
scenery  of  Cochiti,  one  of  the  Quires  Pueblos  of  Northern  New  Mex- 

^Some  strange  corners  of  our  country,  the  Woodland  of  the  Southwest,  p.  270.  13 
mo.,  richly  illustrated.     New  York,  The  Century  Co.,  1892. 
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ico,  and  the  celebrated  gorge  of  Tjtl-on-yi  with  its  rock  carvings  in  the 
vicinity  of  that  pueblo.  The  scene  of  Bandelier's  archseologic  novel, 
"  The  Delight-Makers/'  is  placed  in  that  locality. 

Macmillan's  Metasperma  of  the  Minnesota  Valley.' — 
In  this  thick,  handsomely  printed  book,  in  which  excellent  paper  and 
an  equally  excellent  selection  of  type  are  manifest,  jve  have  a  notable 
departure  from  the  usual  "  report "  issued  from  a  State  printing  office. 
So  unlike  the  State  or  Government  reports  is  this  volume  that  one  has 
to  tiM*n  to  the  imprint  to  satisfy  himself  that  it  is  actually  the  work  of 
the  State  printer.  If  this  model  is  followed  in  the  future  by  other 
State  printers  then  indeed  is  this  book  a  noble  pioneer  in  a  much 
needed  reform  in  State  book  making. 

Turning  to  the  more  important  part  of  the  book,  namely  its  con- 
tents, we  find  that  the  author  also  has  broken  away  from  the  tradi- 
tional form  and  style  of  State  reports,  and  has  given  to  the  botanical 
world  a  useful  book.  He  first  of  all  chose  an  area  with  natural 
boundaries,  instead  of  one  arbitrarily  set  ofi*  for  political  and  not  sci- 
entific purposes.  In  his  choice  of  the  Minnesota  Valley  the  author 
seems  to  have  been  fortunate  in  having  to  deal  with  an  area  of  more 
than  usual  interest,  but  it  is  likely  that  if  in  other  States  natural  areas 
were  studied,  similar  interesting  features  would  be  discovered. 

The  list  of  plants  includes  1174  species  and  varieties,  a  large  num- 
ber when  one  remembers  that  the  area  covers  but  16,000  square  miles, 
and  the  only  plants  enumerated  are  the  Metasperm^e  (Angiospermse). 

These  species  are  found  in  prairies  and  woodlands,  in  "  meadows, 
marshes,  swamps  and  bogs."  There  is,  however,  a  considerable  pre- 
ponderance of  the  rolling  prairies.  The  soils  are  not  much  varied, 
and  the  difference  in  altitude  is  little  more  than  1300  feet  from  the 
lowest  point  at  Fort  Snelling  (688  ft.),  to  the  highest  hills  in  the  east- 
em  part  of  North  Dakota  (2000  ft.). 

The  author  aims  to  trace  the  history  of  the  flora  of  this  valley.  To 
him  it  is  not  enough  to  tell  what  plants  occupy  the  territory ;  he  seeks 
to  show  how  they  came  to  do  so,  from  whence  they  came,  and  why 
they  came.  Accordingly  we  have  a  series  of  discussions  such  as  we 
rarely  (if  ever)  have  had  in  books  dealing  with  local  floras.  Thus 
one  finds  such  headings  as  these :  *'  The  Dynamic  Relations  of  Plants," 

^Geological  and  Natural  History  Survey  of  Minnesota.  Conway  Macmillan,  State 
Botanist.  Tk€  Metaspermtt  o/  tJu  Minnesota  Valley^  a  list  of  the  higher  seed-pro- 
dncing  plants  indigenous  to  the  Drainsige  Basin  of  the  Minnesota  River,  by  Conway 
MacmilUo.  Reports  of  the  Survey,  Botanical  Series,  i,  Dec.  29, 1892,  Minneapo- 
lis, Minnesota,  pp.  xiii,  826.    Large  octavo. 
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''General  Features  of  Plant  Distribution/'  ''The  General  Factors  in 
Floral  Differences/'  "  Pressures  and  Tensions/'  "  Outlines  of  Meta- 
spermic  History  in  the  Northern  Hemisphere,"  etc. 

Enough  has  been  said  to  indicate  that  this  work  is  an  unusual  one. 
It  is  impossible  to  give  a  summary  of  its  many  interesting  chapters. 
Perhaps  the  conclusion  which  the  author  reaches  that  while  the  region 
is  geographically  eentral  in  the  continent,  the  flora  is  "  preponderantly 
southeastern/'  sums  up  the  results  of  the  work  as  well  as  any  which 
could  be  given. 

It  remains  to  speak  somewhat  more  as  to  the  list  itself.  In  the  first 
place  it  is  ultra-modern  in  nomenclature  and  arrangement.  Engler  A 
Prantl's  work,  "  Die  Natiirlichen  Pflanzenfamilien/'  is  followed  in  the 
sequence  of  the  families,  so  that  one  finds  the  simple  Monocotyledons 
first  (not  the  grasses,  and  sedges,  however),  and  following  the  well- 
known  succession  of  families,  reaching  the  culmination  of  the  Dicoty- 
ledons in  the  ComposiUe.  The  manuscript  of  the  book  went  to  the 
printer  four  months  before  the  Rochester  meeting  of  botanists  last 
year,  hence  it  does  not  conform  in  all  respects  to  the  present  rules  as 
to  nomenclature.  Thus  the  initial  date  adopted  for  the  genera  is  1737, 
instead  of  1753,  and  now  and  then  one  finds  a  specific  name  identical 
with  that  of  the  genus  to  which  it  belongs.  In  the  preface,  which 
bears  date  of  Dec.  24, 1892,  the  author  records  his  hearty  acquies- 
cence with  the  action  of  the  botanists  at  Rochester,  and  suggests  the 
changes  which  must  be  made  in  order  to  bring  the  nomenclature  in 
the  book  into  harmony  with  the  present  code. 

A  very  valuable  feature  of  the  work  is  the  fulness  of  citations  of 
synonyms,  with  dates.    Thus  one  finds : 

Laciniaria  Hill,  Syst.  Veg.  iv,  49  (1762). 
Pnhsanihtu  Neck.    Elem.  (1790). 
Lxatria  Schreb.    Gen.  PL  572  (1 791). 
Cahstelma  Don,  Sweet.    Brit  Fl.  Gard.,  2, 184  (1838). 

The  following  may  serve  to  show  the  treatment  of  species : 

Laciniaria  squarrosa  (Linn.)  Hill.    Syst.  Veg.  iv,  49  (1762). 
Serratula  squarrosa  Linn.  Spec.  88  (1753). 
Pteronia  caroliniana  Walt.  Fl.  Gar.  292  (1788). 

Liatris  squarrosa  Willd.  Spec.  Ill,  1065  (1802). 

Then  follow  many  references  to  descriptions  or  lists  giving  locali- 
ties, followed  by  statements  as  to  its  general  and  particular  distribu- 
tion, etc. 

The  book  will  be  read  with  interest  by  all  advanced  botanists,  and 
it  is  to  be  hoped  that  it  will  serve  as  a  model  for  future  plant  lists. 

Charles  E.  Bessey. 
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Ridgway  on  the  Anatomy  of  the  Humming- Birds  and 
Swifts. — A  Rejoinder. — What  I  say  here  has  reference  to  Mr. 
Ridgway's  reply  to  my  review  of  his  "  popular  monograph  of  the 
Humming-Birds,"  which  review  appeared  in  the  October  Naturalist, 
and  his  reply  in  the  December  following  issue  of  that  journal  (1892, 
p.  1040). 

In  that  reply  Mr.  Ridgway  remarks  that  his  description  of  the 
humming-bird's  tongue  "  is  substantially  a  condensation  of  MacGil- 
livray's"'  (in  Audubon's  Birds  of  America,  Vol.  iv,  pp.  197, 198), 
and  that  his  "  knowledge  of  the  subject  is  based  chiefly  upon  it." 
Now  one  of  the  errors  I  pointed  out  in  Mr.  Ridgway's  **  Humming- 
Birds"  was  that  he  claimed  the  tongue  in  those  birds  was  "  hollow," 
and  yet  he  now  states  that  his  account  is  a  condensation  of  Macgil- 
livray's  lucid  description.  Let  me  contrast  the  statement  of  the  two 
authors,  thus : 


MACGILLIVRAY. 

In  the  tongue  of  the  humming- 
bird **  there  are,  it  is  true,  two  cy- 
lindrical tubes,  but  they  gradually 
taper  away  toward  the  points,  and 
instead  of  being  pervious,  form  two 
sheaths  for  the  two  terminal  parts 
or  shafts  of  the  glosso-hval  portion 
of  the  tongue,  which  run  nearly  to 
the  tip."  (Aud.  Birds  of  Amer., 
Vol.  iv,  p.  198). 


RIDGWAY. 

In  the  hunmiingbirds  "The 
tongue  is  slender  and  very  exten- 
sile, like  that  of  the  woodpeckers. 
*  *  *  »  #  Instead,  however,  of 
its  being  as  in  the  woodpeckers, 
solid  and  tipped  with  a  barbed, 
horny  point,  it  is  hollow."  (The 
Humming-Birds,  p.  290). 


These  sentences,  in  either  case,  are  completed  by  their  respective 
authors  in  their  calling  attention  to  the  bifurcated  condition  of  the 
extremity  of  the  tongue,  and,  as  that  is  not  the  point  in  question,  I 
purposely  omitted  it. 

Farther  on  in  his  reply  Mr.  Ridgway  remarks  that  his  knowledge 
of  the  structure  of  the  humming-birds  is  to  some  extent  based  upon 
the  "  later  dissections  of  thirteen  species,"  made  by  Mr.  F.  A.  Lucas, 
"  instead  of  one,  as  in  the  case  of  Dr.  Shufeldt's  '  extensive  dissec- 
tions. '"  If  my  friend  will  again  allow  me  to  invite  his  attention  to 
the  literature  of  the  subject,  I  would  call  it  to  my  memoir  published  in 

'If  Mr.  Ridgway  will  permit  one  who  has  long  been  familiar  with  the  works  of 
**  the  Scotch  anatomist,"  I  would  **  kindly  invite "  his  attention  to  the  fact  that 
that  carefiil  dissector  of  birds  spelled  his  name  MacgilliTray,  and  not  MacGillivray, 
as  Mr.  Ridgway  always  writes  it. — R.  W.  S. 
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the  Linnean  Society's  Journal^  Vol.  xx  (London),  pp.  303, 304,  where 
he  will  find  that  I  had  the  following  material  for  my  "  extensive  dis- 
sections," namely,  spirit  specimens  of  Cceligena  clemenciiz,  TrochUus 
eolubris,  T,  alexandri,  T.  anna,  T.  platycereus,  T,  rufus,  T,  calliope  and 
lache  latiroitris — in  all  3  genera,  8  species,  and  62  specimens.  When 
this  material  was  presented  by  me  to  the  collections  of  the  U.  8. 
National  Museum,  Mr.  Lucas  remarked  that  it  was  the  largest  and 
best  collection  of  spirit  specimens  of  North  American  humming-birds 
ever  donated  to  the  institution  by  one  individual.  It  naturally  seems 
to  me  that  the  further  Mr.  Ridgway  goes  into  this  subject  the  greater 
is  the  display  of  his  ignorance  of  the  literature  of  it.  Now  when  I 
charge  a  writer  with  being  ignorant  of  the  literature  of  a  subject  I 
take  the  pains,  as  I  have  done  above,  to  point  out  wherein  his  ignor- 
ance lies,  and  do  not  resort  to  the  remarkable  method  adopted  by  Mr. 
Ridgway — thus,  and  alluding  in  bis  reply  to  myself,  he  continues  : 
"  Apparently  he  is  not  familiar  with  the  literature  of  the  subject,  for, 
if  he  were  posted,  he  would  know  that  leading  authorities  on  avian 
comparative  anatomy  are  overwhelmingly  if  not  unanimously  against 
his  side  of  the  question."  Rather  remarkable  logic — especially  to  be 
immediately  followed  up  in  the  very  next  sentence  by,  "I  would  there- 
fore suggest  that  he  consult  Fiirbringer,  Parker,  Garrod  and  Gadow, 
and  thus  learn  regarding  the  matter  which  he  handles  with  so  much 
assurance.  Even  a  careful  perusal  of  Huxley  (whom,  by  some  strange 
hallucination,  he  imagines  his  abettor),  may  also  prove  instructive  to 
him  (p.  1040)."  To  this  I  would  simply  reply  that  in  so  far  as  Pro- 
fessor Fiirbringer  is  concerned,  I  can  say  that,  thanks  to  his  generosity, 
I  am  the  fortunate  possessor,  not  only  of  many  of  his  works  upon 
comparative  avian  anatomy,  but  also  his  two  massive  and  superb  vol- 
umes so  familiar  to  us  all,  and  while  I  can  thank  him  for  his  numer- 
ous and  courteous  references  to  my  memoirs  in  that  great  work,  I 
must  dissent  from  his  views  in  the  matter  of  the  taxonomy,  of  the 
Cypseli  and  Trochili.  Apparently  Professor  Fiirbringer  had  not  seen 
my  Linnean  memoir,  which  was  defended  for  me  by  Professor  Par- 
ker before  the  London  Linnean  Society  a  number  of  years  ago.  There 
is  a  reason  for  that,  however,  as  both  works  appeared  early  in  1888.* 

^Shufeldt,  R.  W.,  Studies  of  the  Macrochires,  morphological  and  otherwise,  with  the 
view  of  indicating  their  relationships  and  defining  their  several  positions  in  the  System. 
Linn.  Soc.  Jour. — Zool.,  Vol.  xx,  pp.  299-394,  Pis.  xvii-xxiv  (Communicated  by  W. 
K.  Parker,  F.  R.  S.,  F.  L.  S.,  19th  Jan.,  1888).  When  I  spoke  of  my  extensive  dis- 
sections this  was  the  work  I  had  reference  to,  and  not  to  the  brief  note  in  Forest  and. 
Stream,  as  Mr.  Ridgway  seems  to  think.  It  stands  to-day  as  the  roost  extensive 
paper  on  the  entire  structure  of  the  Humming-birds  ever  published  by  a  single  indi- 
vidual. 
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As  for  Professor  Parker,  I  can  say  that  I  had  the  honor  of  being 
one  of  his  constant  correspondents  for  a  number  of  years,  and  I 
have  from  him  several  hundred  letters.     A  year  or  so  before  his 
lamented  death  it  was  his  intention  to  supplement  my  work  upon  the 
"  Macrochires,"  and  I  had  sent  him  some  material  to  that  end.    I 
have  letters  to  show  from  him  that  he  practically  agreed  with  me  in 
the  taxonomy  of  the  swifts,  swallows  and  humming-birds,  and  he  pro- 
posed to  figure  one  of  the  latter  "  as  big  as  a  Cochin-China  cock ! "     It 
is  to  the  loss  of  the  science  of  systematic  ornithology  that  he  never 
lived  to  accomplish  it     Next  as  to  Garrod.     My  library  contains  a 
copy  of  his  "  Collected  Scientific  Papers,"  a  work  I  have  had  occasion 
to  refer  to  almost  daily  since  its  appearance.    He  was  disposed  to 
classify  birds  upon  altogether  too  few  characters ;  there  is  no  evidence 
whatever  in  his  work  that  he  ever  critically  compared  the  entire  strue- 
ture  of  a  humming-bird  with  that  of  a  swift ;  he  notes  simply  the  fact 
that  "  the  tensor  patagii  brevis  (in  the  Cypselidse  and  Trochilidse)  and 
the  pterylosis  are  characteristic,  as  is  the  sternum,"  but  he  failed  to 
point  out  how  widely  they  difiered  morphologically  (p.  222).    I  dis- 
sent altogether  from  his  views  not  only  upon  his  taxonomy  of  the 
Cypeeli  and  Trochili,  but  also  from  much  else  that  he  has  left  us  upon 
the  classification  of  birds.    I  must  ask  Mr.  Ridgway  for  the  title  of 
any  work  from  the  pen  of  Professor  Gradow  wherein  I  may  find  a  crit- 
ical comparison  of  the  entire  structure  of  a  swift  and  a  humming-bird. 
I  know  of  none,  though  I  do  know,  as  do  many  others  interested  in 
the  classification  of  birds,  that  at  the  present  time  Dr.  Gadow  is  hard 
at  work  upon  probably  what  will  prove  one  of  the  best  practical 
schemes  for  the  taxonomy  of  the  class,  and  it  will  shortly  appear. 
He  has  already  done  me  the  great  honor  in  inviting  me  to  submit  my 
own  views  to  him  on  the  subject,  and  in  a  valuable  letter  I  have  just 
received  from  that  able  taxonomer  I  find  that  he  is  prepared  to  admit 
that  the  goatsuckers  no  longer  should  be  retained  in  the  same  group 
with  the  forms  they  have  usually  been  associated  with  heretofore,  and 
he  says,  "  I  shall  reconsider  the  position  of  the  Caprimulgidse  and  ele- 
vate them    perhaps  on  account  of  Steatomis  as  Caprimulgi,  thus 
making  the  difierence  irom  Cypselidse  and  Trochilidse  more  marked, 
although  I  shall  not  go  so  far  as  Fiirbringer  has  done."    Mr.  William 
Brewster,  of  Cambridge,  the  distinguished  American  ornithologist,  and 
one  of  the  Committee  responsible  for  the  **  Check-List "  of  the  Amer- 
ican Ornithologist's  Union,  and  the  classification  therein  set  forth, 
having  read  my  contribution  to  The  Ibis  (January,  1893)  on  Swifts 
and  Humming-birds,  writes  me  under  date  of  February  13, 1893 :  ''It 
25 
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is  comfortiQg  to  find  that  there  are  now,  among  scientific  men  of  dis- 
tinction, champions  of  the  belief  of  my  boyhood  days  that  a  swift  is 
merely  a  peculiar  kind  of  swallow." 

Now  as  to  my  "  strange  hallucination  "  in  the  matter  of  Professor 
Huxley's  views  upon  the  classification  of  the  Swifts,  Swallows,  and 
Humming-birds.  I  have  a  well-worn  copy  of  his  famous  P.  Z.  8. 
memoir  of  1867— one  of  the  most  remarkable  contributions  ever 
written  upon  the  classification  of  birds — and,  I  may  add,  a  perfed 
vwnuvwntal  beiieon,  warning  comparative  avian  anatomists  for  all  time 
in  their  attempts  to  classify  birds,  against  trusting  to  any  single  set  of 
characters.  In  his  "  Cypselomorpbre  "  Huxley  placed  only  the  Swifts, 
Humming-birds  and  Groatsuckers  (pp.  468,  469).  It  was  done  upon 
only  too  few  characters,  and  mainly  based  upon  the  osteological  ones 
seen  at  the  base  of  the  skull.  But  Huxley  believed  the  vomer  of  a 
Humming-bird  was  *'  truncated  at  the  anterior  end,"  an  error  which 
both  Parker  and  myself  independently  pointed  out  for  him.  But  a 
quarter  of  a  century  is  a  long  time  in  comparative  anatomy  (1867- 
1892),  and  if  Professor  Huxley  has  kept  up  with  the  literature  of  the 
subject  he  may  hold  entirely  difierent  views  at  the  present  writing. 
This  would  appear  to  be  the  more  probable,  as  his  misgivings  were 
sufficiently  strong  as  to  have  him  write  in  his  1867  memoir  that  "In 
their  cranial  characters  the  Swifts  are  far  more  closely  allied  with  the 
Swallows  than  with  any  of  the  Desmognathous  birds,  the  Swift  pre- 
senting but  a  very  slight  modification  of  the  true  Passerine  type  exhib- 
ited by  the  Swallow  (loe,  cit  p.  456).  May  I  ask  Mr.  Ridgway  what 
he  thinks  Professor  Huxley  meant  when  he  wrote  that  sentence  ? 
And  does  he  believe  that  to-day  Professor  Huxley  would  retain  the 
Oaprimulgi  with  the  Humming-birds  and  Swifts  together  in  one  group 
And  consider  it  to  be  a  natural  one? 

One  word  more  and  I  have  done  for  the  present.  In  the  case  of 
doubtful  affinity  among  birds,  as  with  all  other  forms,  there  is  but  one 
true  way  of  getting  at  a  solution,  and  that  is  to  critically  weigh  and 
<3ompare  everything  that  is  known  about  the  one  group  with  evergthing 
that  is  known  about  the  other,  before  finally  deciding.  Now  I  chal- 
lenge Mr.  Ridgway  to  take  any  species  of  North  American  Humming- 
bird and  any  species  of  North  American  Swift,  and  arrange  in  two 
<K)lumns  in  a  comparative  way  all  that  is  known  about  either  species, 
paleontologically,  biologically,  morphologically,  or  otherwise,  and  then 
upon  summing  up  give  any  real  reason  why  the  Trochili  and  the  Cypseli 
should  be  considered  to  constitute  by  themselves  a  natural  group  of 
birds.    I  have  very  serious  doubts  as  to  his  ability  to  do  this.    If  he . 
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ever  undertake  such  a  task^  he  must  bear  one  thing  well  in  mind, 
and  thftt  be  must  not  do  not  do  it  with  the  view  of  **  exploding"  anj 
one's  *'  peculiar  notions,"  but  rather  with  the  view  of  getting  at  the  truth 
of  the  matter.  Then,  loo,  do  not  condemn  another's  views  simply 
because  **  leading  authorities  on  avian  anatomy  are  overwhelmingly  if 
not  unanimously  against  his  side  of  the  question  (p.  1040)."  That  has 
been  the  case  with  a  great  many  anatomists  in  the  world's  history,  and 
even  I  can  remember  when  the  "  leading  authoritiee"  overwhelmingly 
if  not  unanimously  believed  that  Chamcea  was  a  Wren;  but  the  present 
writer  in  his  published  account^  based  upon  his  "  extensive  dissections  " 
claimed  it  was  most  nearly  related  to  the  Bush-Tits  (of  the  genus 
PsaUriparm),  to  which  opinion  the  "  leading  authorities,"  who  have 
reviewed  my  work,  are  now  rapidly  coming.  But  no  doubt  Mr. 
Bidgwav  remembers  something  of  this ;  he  most  assuredly  does  if  he  is 
familiar  with  the  literature  we  have  upon  the  subject. 

R.  W.  Shufeldt. 

Animal  Coloration/ — This  volume  has  grown  out  of  materials 
collected  by  Mr.  Beddard  for  the  Davis  lectures  delivered  at  the  Zoo- 
logical Garden  of  London  in  1890.  It  contains  the  latest  information 
as  to  the  phenomena  of  coloration  exhibited  by  animals,  together  with 
the  most  important  theories  upon  the  subject,  including  those  of  Dr. 
Eisig  and  M.  Stolzmann,  which  had  not  previously  found  their  way 
into  works  of  a  popular  character.  Mr.  Beddard  groups  his  facts  under 
the  following  heads :  Coloration  Affected  by  Environment ;  Protective 
Coloration  ;  Warning  Coloration ;  Protective  Mimicry ;  Sexual  Color- 
ation. 

In  summarizing  the  facts  concerning  Protective  Mimicry,  the  author 
concludes  that  the  theory  of  Natural  Selection  alone  does  not  satisfac- 
torily explain  the  remarkable  resemblances  included  under  that 
caption. 

The  chapter  on  Sexual  Coloration  calls  attention  to  some  objections 
to  Darwin's  theory  of  sexual  selection,  and  gives  briefly  a  sketch  of 
the  views  of  Mr.  Stolzmann  and  those  of  Mr.  Wallace. 

Mr.  Beddard's  objections  to  the  use  to  which  the  theory  of  Natural 
Selection  has  been  put  by  various  naturalists,  and  especially  by  Messrs 

* "  On  the  Position  of  Chamaea  in  the  System."  The  Jour,  of  Morph.,  Vol.  iii, 
No.  3,  pp.  475-602,  figs.  1-8. 

^Aninud  Coloration,  an  Account  of  the  Principal  Facts  and  Theories  Relating  to 
Ac  Colors  and  Markings  of  Animals,  by  Frank  E.  Beddard,  M.  A.  Oxon.,  F.  R. 
S.  E.V  with  fonr  colored  plates  and  wood  cuts  in  the  text.  London,  Swan,  Sonn- 
enscfaein  &  Co. ;  New  York,  Macmillan  &  Co.,  1892. 
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Wallace  and  Poulton,  are  well  taken.  While  he  is  far  from  denying 
the  efficacy  of  that  process,  he  does  not  trace  to  it  the  origin  of  char- 
acters, and  he  presents  various  instances  where  the  latter  seem  to  have 
been  the  consequence  of  the  direct  action  of  physical  causes.  His 
investigations  are  especially  valuable  because  they  cover  a  field  which 
has  been  especially  cultivated  by  the  advocates  of  the  exclusive  effi- 
ciency of  natural  selection,  and  he  thus  throws  new  light  on  the  class 
of  facts  where  the  evidence  for  natural  selection  is  strongest.  For 
this  reason  the  work  will  well  repay  perusal,  as  it  serves  as  a  corrective 
to  thought  which  has,  in  the  opinion  of  many,  gone  to  an  extreme  in 
one  direction. 


Fig.  1.    The  Stoat  in  winter  pelage,  or  Ermine. 

The  author  cites  the  following  remarkable  example  of  the  direct 
effect  of  physical  causes  in  producing  changes  of  coloration  : 

'*  That  the  yellow  color  of  canaries  can  be  altered  to  an  orange  red 
by  mixing  cayenne  pepper  with  their  food  has  been  known  for  a  long 
time.  This  curious  fact  was  first  discovered  in  England,  as  was  also 
the  fact  that  the  different  races  of  canaries  vary  in  their  susceptibility 
to  the  action  of  the  pepper;  some  kinds  are  more,  others  are  less 
affected,  while  one  race  is  absolutely  without  any  power  of  having  its 
coloration  altered  by  these  means.  The  color  change  is  produced  by 
feeding  the  newly  hatched  young  with  the  pepper  conveyed  in  their 
food  or  the  old  birds  while  sitting  upon  the  nest  are  furnished  with 
food  containing  the  cayenne,  which  they  in  turn  feed  their  o&pring. 
The  color  change  can,  in]^fact,  be  only  brought  about  in  very  young 
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birds  whose  feathers  are  not  completely  matured  ;  it  is  quite  impossi- 
ble to  produce  any  alteration  upon  the  fiill  grown  canary.  Clearly, 
therefore,  here  is  an  instance  of  the  direct  effect  of  food  upon  color. 
An  interesting  paper  upon  the  subject,  which  has  also  furnished  me 
with  the  facts  already  mentioned,*  and  it  will  be  of  interest  to  give 
some  account  of  the  author's  (Dr.  Sauermann's)  experiments  for 
reasons  that  will  appear.  Cayenne  pepper,  of  course,  is  a  composite 
substance,  from  which  a  number  of  distinct  chemical  substances  can 
be  extracted ;  the  red  color  is  caused  by  a  pigment  termed  capsicin, 
which  can  be  separated  from  the  pepper ;  and  it  might  easily  be  sup- 
posed that  the  change  from  yellow  to  red  in  the  feathers  of  the  canary 
was  simply  caused  by  a  transference  of  the  pigment,  as  in  the  cases 
mentioned  on  p.  127 ;  but  Dr.  Sauermann  shows  that  it  is  not  so. 
Yellow  colored  canaries  were  not  in  the  very  slightest  degree  affected 
by  the  pigment  alone ;  but,  curiously  enough,  parti-colored  birds  did 
react — the  brown  parts  of  the  feathers  became  distinctly  lighter  in  hue. 
It  is  a  fatty  substance  (triolein)  vfhidx  appears  to  convey  the  pigment 
and  produce  thus  a  changing  of  the  colot^  from  yellow  t6  red ;  and 
further  experiment^  ^re  made  with  other  .birds,  showing  that  it  is  not 
only  canaries  which  are  influenced  by  their  food  in  this  way.  Some 
white  fowls,  belonging  to  a  special  breed,  showed  traces  of  yellow 
among  the  feathers  after  feeding  with  cayenne ;  but  in  this  case  these 
were  not  racial,  but  individual  differences  in  susceptibility,  for  all  the 
specimens  of  birds  experimented  with  did  not  react  to  the  stimulus. 

**  A  similar  series  of  experiments  was  made  with  some  other  colors  ; 
it  was  found  with  carmine  that  the  yellow  color  was  destroyed  and  the 
birds  became  white.  This  unexpected  effect  is  explained  by  the  fact 
that  a  mixture  of  violet  and  yellow  produces  white.  The  fact  that  the 
bttj  constituent,  triolein,  plays  the  chief  part  in  the  coloring  of  the 
feaUiers  may  perhaps  help  to  explain  the  very  singular  fact  that  the 
Amazon  parrots  change  from  green  to  yellow  when  fed  upon  the  fat  of 
certain  fishes. 

**  With  regard  to  the  white  fowls  referred  to,  the  experiments  made 
by  Dr.  Sauermann  were  particularly  interesting.  The  interest  lies  in 
the  fact  that  the  pigment  was  not  absorbed  equally  by  all  the  feathers ; 
only  special  tracts  were  affected;  the  breast  feathers,  for  instance, 
became  red,  while  the  head  remained  white.  It  is  therefore  quite  cred- 
ible that  in  a  state  of  nature  partial  alteration  of  color  may  be  pro*- 
duced  by  a  change  of  diet." 

'Archiv.  Anatomic  und  Physiol.,  1889.     Physiol.,  Abtheil.,  543. 
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In  a  chapter  relating  to  protective  resemblaDces  will  be  found  an 
aooount  of  several  examplee  of  animals  which  have  apparently 
acquired  a  resemblance  to  their  surroundings  by  the  transference  of 
pigment  to  their  bodies  in  their  food. 

The  list  of  illustrations  comprises  four  very  attractive  colored  plates 
and  thirty-six  wood  cuts,  each  of  which  repay  study. 

We  reproduce  three  of  these ;   one  that  represents  color  'harmony 


r^ 


Fig.  2. 
The  Polytmus  humming  bird; 
lower  figure  the  male ;  the  upper 
the  female. 


Fig.  8. 
The  male  argus  pheasant 


with  the  environment  in  the  winter  pelage  of  the  stoats ;  and  two 
showing  similar  feather  developments  in  the  tails  of  the  Polytmus 
humming  bird  and  of  the  Argus  pheasant,  in  America  and  Asia 
respectively. 
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(general  Noteis. 


GEOLOGY  AND  PALEONTOLOGY. 

Currents  of  the  North  Atlantic. — Prince  Albert,  of  Monaco, 
has  recently  published  a  chart  of  the  currents  of  the  North  Atlantic, 
entirely  ba^ed  upon  the  results  of  a  series  of  experiments  he  has  been 
conducting  since  1885.  In  that  year  he  launched  160  floats  at  inter- 
vals, along  a  line  of  170  miles,  in  the  direction  of  N.  14®  W.  from  a 
point  110  miles  northwest  from  Cowo,  one  of  the  Azores.  The  follow- 
ing year  510  floats  were  launched,  nearly  in  the  meridian  17®  40^  west 
of  Greenwich,  between  42®  34'  and  50®  N.  latitude.  In  1887,  931 
floats  were  launched  along  a  line  extending  from  the  Azores  to  the 
Ghrand  Banks,  of  Newfoundland.  During  the  same  year,  a  group  of 
floats  was  launched  between  two  other  points  in  the  North  Atlantic, 
between  the  Azores  and  Newfoundland. 

Of  the  floats  thus  launched,  227  were  sent  back  to  the  experimenter 
with  detailed  information  as  to  the  place  and  date  of  finding.  These 
several  histories  gave  indications  of  the  direction  and  speed  of  the  cur- 
rents which  floated  them.  The  internal  edge  of  the  great  vortex  per- 
forms a  revolution  with  a  very  short  radius  round  a  point  south-west 
of  tlie  Azores,  and  not  very  distant  from  them.  The  cycle  described 
by  objects  drawn  into  the  vortex  is  renewed  indefinitely,  except  in  the 
case  where  they  escape  by  an  ofi&hoot  into  the  Arctic  regions. 

The  mean  velocity  for  the  region  comprised  between  the  Azores, 
Ireland,  and  Norway  is  3.97  nautical  miles  in  24  hours;  between  the 
Azores,  France,  Portugal,  and  the  Canaries  it  is  5.18  nautical  miles  in 
24  hours.  From  the  Canaries  to  the  West  Indies,  the  Bahamas,  and 
even  to  Bermuda,  it  attains  10.11  nautical  miles  in  24  hours.  In  the 
eastern  portion  of  the  arc,  which  extends  from  Bermuda  to  the  Azores, 
it  falls  again  to  6.42  nautical  miles  in  24  hours.  The  mean  velocity  is 
4.48  nautical  miles  in  24  hours.  (  Proceeds.  Roy.  Geog.  Soc,  Sept, 
1892.) 

Pins  of  Palacaspis  Americana.  —  Mr.  Claypole  has  recently 
published  the  description  of  certain  objects  which  he  believes  to  be 
the  fins  of  Paksaspis  americana.  This  fossil  Mr.  Claypole  at  first  sup- 
posed to  be  a  spine,  but  upon  examination  it  was  found  to  be  mar- 
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gined  with  a  flat  fringe  around  the  pointed  end  and  the  rounded  conical 
])art8  were  filled  with  matrix ;  this  central  spine-like  portion  is  covered 
with  a  layer  of  the  same  tissue  as  that  of  which  the  shield  is  composed ; 
the  fringe  around  the  conical  central  portion  is  distinctly  striate  in  a 
direction  approximately  parallel  to  its  axis.  These  points  of  resem- 
blance to  a  Crossopterygian  fin,  together  with  the  fact  that  one  of  the 
specimens  was  found  so  close  to  the  side  of  the  dorsal  shield  as  to  irre- 
sistibly suggest  a  connection,  have  decided  Mr.  Claypole  to  add  the 
character  of  a  fin  to  his  amended  definition  of  Palo&aspis  amerieana. 
(Quart.  Journ.  Geol.  Sur.  1892.) 

New  Reptiles  from  the  Elgin  Sandstone. — We  have  already 
noticed  the  reptilian  remains  from  the  Elgin  Sandstone,  which  are  in 
the  condition  of  hollow  moulds,  the  bones  themselves  having  entirely 
disappeared.  Casts  of  these  moulds  have  been  made  of  gutta-percha, 
which  upon  examination  prove  to  be  models  of  eight  distinct  skeletons, 
of  seven  species  of  remarkable  reptiles  new  to  science.  Professor  E. 
T.  Newton,  to  whom  the  casts  were  sent  for  identification,  refers  5  of 
them  to  the  genus  Gordonia ;  6?.  irdquairi  (  2 ),  G.  hvxleyana,  G, 
duffiatia  and  G.juddiana,  In  Gordonia,  as-in  Dicynodon,  the  maxilla 
is  directed  downward  and  forward  to  end  in  a  small  tusk.  The  for- 
mer is  distinguished  from  the  latter  by  the  presence  of  two  post-tempo- 
ral fossae  on  each  side  of  the  occiput,  by  the  small  size  of  the  maxillary 
tusk,  and  by  the  slight  ossification  of  the  vertebral  centra.  A  second 
generic  form,  Oeihia  elginensis  is  nekrly  allied  to  Lystroaaurus  Cope, 
but  is  distinguished  by  its  shorter  muzzle  and  the  entire  absence  of 
teeth.  The  maxilla  is  produced  into  a  tooth-like  prominence,  which 
occupies  a  similar  position  to  the  tusks  of  Gordonia,  For  the  remain- 
ing species,  Mr.  Newton  proposes  the  name  Elginia  mirabilis.  The 
exterior  of  the  skull  is  covered  in  by  bony  plates,  the  only  apertures 
being  the  pair  of  nostrils,  the  orbits,  and  the  pineal  fossa.  Horns  and 
spines,  varying  from  i  inch  to  3  inches  in  length  are  found  upon  nearly 
every  bone  of  the  exterior.  This  feature  reminds  one  of  the  living 
lizards  Moloch  and  Phrynosoma.  With  the  exception  of  a  smaller 
number  of  teeth,  the  dentition  is  a  repetition  on  a  large  scale  of  Iguana. 
This  peculiar  skull  seems  to  show  affinities  with  both  Stegocephali 
and  Lacertilians,  and  is  unlike  any  living  or  fossil  form ;  its  nearest, 
though  distant  ally  apparently  being  the  Pariasauriis  from  the  Karoo 
beds  of  South  Africa.    (  Nature,  Dec,  1892. ) 

Fossil  Reptiles  from  the  Parana.  —  In  the  Boletin  of  the 
Academia  Nacional  de  Ciencias  of  Cordova  (Argentina),  Mr.  Juan  B. 
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Ambrosetti  describes  three  new  species  of  fossil  reptiles  from  theOligo- 
cene  of  the  Parana.  He  also  descrbies  more  fully  three  other  species 
already  named  by  Bravard,  Burmeister,  and  Scalabrini.  The  entire 
number  are  referred  to  five  genera,  of  which  four  are  reported  to  be 
new.  The  descriptions  of  species  are  quite  full,  but  the  new  genera  are 
not  described  at  all,  so  that  they  have,  so  far,  no  scientific  standing. 
One  of  them  is  said  to  be  near  to  Tupinarobis  (  "  Podinema  "  ),  and 
the  others  are  crocodiles.  Three  of  them  are  regarded  as  near  to  the 
gavials,  and  are  an  interesting  addition  to  the  South  American  fauna, 
if  this  statement  is  confirmed.  But  the  author  is  not  yet  fully  compe- 
tent for  the  task  he  has  undertaken.  He  writes  of  the  ^*  Ameividse," 
meaning  Teidse,  and  imagines  that  Rhamphostoma  was  proposed  by 
Burmeister  in  the  Annals  of  the  Museum  of  Buenos  Ay  res !  His 
knowledge  of  classic  composition  is  indicated  by  his  construction  of 
the  abortion  Ozysdonsaurus,  of  which  an  American  grammar  school 
boy  would  not  have  been  guilty.  He  should  have  written  Oxyodonto- 
saurus,  a  very  awkward  name  at  best.  As  the  genus  is  not  defined, 
however,  nobody  is  under  obligation  to  adopt  it. — E.  D.  C. 

On  the  Systematic  Position  of  the  genus  Protogonodon. 
— The  collection  of  fossil  mammalia  in  the  American  Museum  from 
the  Puerco  formation  contains  among  the  numerous  specimens  a  few 
upper  teeth,  and  a  number  of  lower  jaws  belonging  to  the  genus  Proi4h 
gonodon,  Scott'  {-Mioclomus  Cope,  in  part ).  I  consider  the  material 
referable  to  the  genus  Protogonodon  as  the  most  important  in  this  col- 
lection, as  it  enables  me  to  probably  settle  the  question  as  to  its  phylo- 
gentic  position  in  the  system. 

Prof«38or  Cope's  type  of  Protogonodon  is  a  lower  jaw  with  teeth.  In 
his  description' of  this  specimen,  he  considered  it  as  probably  closely 
related  to  the  Condylacthra,  but  as  he  was  not  familiar  with  the  upper 
molars,  he  placed  it  in  the  rather  indefinite  genus  Mioclasnue.  Later 
Professor  Scott'  in  his  valuable  paper  on  the  Creodonta  removed  the 
M.  pentacus  from  Mtoclcentui,  and  established  the  genus  Protogonodon 
for  its  reception.  Professor  Scott  places  this  genus  among  the  Condyl- 
arthra,  and  probably  in  the  family  Phenaeodontidce. 

The  series  of  upper  molars  in  the  collection  which  I  refer  to  Proto- 
gonodon were  not  found  associated  with  lower  teeth,  so  that  their  refer- 
ence to  this  genus  is  not  absolutely  certain.    However,  as  the  lower 

iProc.  Philad.  Academy,  1892,  p.  822. 

^jDopsis  of  the  Vertebrate  fauna  of  the  Puerco  series,  1888. 
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true  molars  of  Protogonodon  are  of  the  aextubercular  type,  I  believe 
they  should  be  associated  with  a  superior  molar  which  is  tritubercular. 
These  upper  molars  consist  of  three  principal  cones  with  well  devel- 
oped intermediate  tubercles ;  the  external  cones  differ  considerably  in 
form  from  those  of  the  Creodonta  ( Sarcothraustes ),  but  the  general 
form  of  the  upper  true  molars  in  Protogonodon  closely  resembles  that 
of  the  Creodonts. 

Another  character  of  the  teeth  of  Protogonodon  which  differentiates 
it  from  the  Perissodactyle  line  is  the  character  of  the  inferior  premo- 
lars. The  last  tooth  of  this  series  is  much  simpler  in  structure  than  in 
Protogonia,  and  closely  resembles  that  of  Pantolestea,  It  consists  of  a 
simple  cone  with  a  slightly  enlarged  heel.  In  Protogonia  pueroerutB 
on  the  other  hand,  a  well  marked  deuterocone  is  present,  and  this  tooth 
is  nearly  as  complex  as  it  is  in  Phenacodus, 

I  believe  from  these  characters  of  the  teeth,  and  also  from  the  fact 
that  the  lower  jaw  is  elongated  and  slender,  as  in  the  genus  Pantoleste^^ 
that  Protogonodon  should  be  placed  near  the  latter  genus,  and  may 
stand  in  ancestral  relation  to  it. 

Unfortunately  the  foot  structure  of  Protogonodon  is  totally  unknown, 
so  until  that  is  discovered  we  cannot  decide  its  affinity  with  certainty. 

It  is  of  great  interest  to  note,  if  my  supposition  be  correct,  that  in 
the  genus  Protogonodon  we  are  dealing  with  an  ancestral  Artiodactyle, 
and  that  already  as  far  down  as  the  lowermost  Eocene  (  Puerco  )'  the 
main  types  of  the  XTngu lata  were  differentiated.  It.  will  not  then  be 
necessary  to  resort  as  Schlosser  has  done  to  derive  the  Artiodactyla 
from  any  of  the  known  Periptychidse,  but  that  the  Perissodactyla  were 
represented  by  Protogonia*  the  Artiodactyla  by  at  least  Protogonodon 
and  perhaps  other  genera,  as  suggested  by  Professor  Scott  Lastly  as 
Professor  Cope  has  shown  the  Amblypoda  were  already  evolved  and 
represented  by  the  genus  Pantolambda, 

Whether  or  not  these  Ungulate  stems  were  in  all  cases  distinct  from 
the  Condylarthra,  remains  for  future  research  to  prove ;  but  at  least 
one  of  them,  the  Amblypoda,  was  differentiated.  In  the  case  of  Proto- 
gonodon the  structure  of  its  teeth  shows  that  it  was  fairly  well  on  the 
Artiodactyle  line,  but  the  discovery  of  its  foot  structure  will  demon- 
strate whether  or  not  it  had  passed  the  Condylarthrous  stage. 

I  believe  that  among  the  Puerco  Condylarthra  that  Protogonia  was 
a  persistent  type,  and  nearly  all  of  the  Periptychid^  with  the  possible 

'Professor  Cope  informs  me  by  letter  that  the  name  Pr^ogonia  is  preoccupied, 
and  he  proposes  as  a  substitute  the  name  Euprotogonia, 
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exception  of  Mioclcdnus  iurgtdtia  died  out  and  left  no  descendants. — 
Chas.  Earle. 
American  Museum  of  Natural  History,  New  York. 

The  Brown  Coal  and  Lignite  of  Texas/— Mr.  £.  T.  Dumble's 
comprehensiye  report  on  the  fossil  fuel  supply  of  Texas  has  been  issued 
as  a  separate  publication  by  the  Geological  Survey  of  that  State.  In 
the  course  of  his  investigations,  Mr.  Dumble  found  it  necessary  to  visit 
the  mines  and  factories  of  Austria  and  Germany,  where  by  personal 
observation  he  ascertained  the  character,  use,  and  value  of  lignites, 
tog^her  with  the  best  methods  of  utilizing  this  fossil  wealth.  His 
rqwrt  is  complete,  both  from  a  geological  and  an  economic  standpoint 
Ctodogically,  he  describes  the  origin,  formation,  physical  and  chemical 
character,  and  the  occurrence  of  the  brown  coal.  Incidentally  a  clas- 
sification of  the  Texas  brown  coals  is  given.  As  an  economist,  Mr. 
Damble  suggests  the  particular  uses  to  which  the  varieties  of  brown 
eoal  mfty  be  put,  discusses  the  valuable  products  that  may  be  obtained 
from  it,  and  gives  in  detail  the  most  approved  methods  of  making  it 
into  artificial  fuel  by  brignetting.  In  a  word,  Mr.  Dumble  has  demon- 
strated that  in  her  brown  coals  and  lignite,  Texas  has  an  abundant 
and  cheap  fuel  supply. 

The  text  is  illustrated  with  a  number  of  cuts  of  machinery,  and  an 
excellent  map. 

Extinct  Fauna  of  Mauritius. — At  the  meeting  of  the  Zoological 
Society,  of  London,  Nov.  1, 1892,  a  communication  was  read  from  Sir 
£dward  Newton  and  Dr.  Ghidow,  describing  a  collection  of  bones  of 
the  dodo  and  other  extinct  birds  of  Mauritius,  recovered  from  the 
Mare  aux  Songes  in  that  island  by  the  exertions  of  Mr.  Theodore 
Sauzier.  The  collection  contained  examples  of  the  atlas,  metacarpals, 
prepelvic  vertebrae  and  complete  pubic  bones  of  the  dodo,  which  have 
lieretofore  been  wanting,  as  well  as  additional  bones  of  Lophopsittacus, 
Aphanapteryx  and  other  forms  previously  known  to  have  inhabited 
that  island.  Besides  these  there  were  bones  of  other  birds,  the  exist- 
ence of  which  was  not  before  suspected,  and  these  were  described  as 
belonging  to  the  genera  Strix,  Astur,  Butorides,  Plotus,  Sarcidiornis, 
and  Anas. 

^Report  of  the  Brown  Coal  and  Lignite  of  Texas.    Character,  Formation,  Occur- 
rence and  Fuel  Uses.    By  E.  T.  Dumble,  F.  G.  S.  A.,  Stale  Geologist. 
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MINERALOGY  AND  PETROGRAPHY." 

Description  of  the  New  Rock  Type,  Malchite. — The  new 

rook,  malchite,  referred'  to  a  few  moDths  ago  as  the  granitic  dyke  form 
of  diorite,  is  now  described  in  some  detail  by  its  discoverer,  Osann.' 
It  forms  dykes  cutting  granite  in  the  Odenwald,  Germany.  In  a  dense 
gi^oundmass  are  rare  phenocrysts  of  dark  mica,  pale  green  plagioclase 
and  quartz.  The  mica  is  biotite  and  the  plagioclase  labradorite.  In 
addition  to  these  the  microscope  reveals  the  presence  of  idiomorphic 
green  hornblende,  allanite  and  sphene.  The  groundmass  in  which 
thiese  lie  strongly  resembles  that  of  some  tinguaites,  with  hornblende 
and  quartz  in  place  of  aegerine  and  nepheline.  It  consists  of  a  fine 
granular  aggregate  of  feldspar  and  quartz,  the  latter  with  occasional 
idiomorphic  contours,  and  prisms  of  hornblende  imbedded  in  the 
aggregate,  the  prisms  often  arranged  in  flowage  lines.  An  analysis  of 
a  fresh  specimen  of  the  rock  yielded : 

SiO,  A1,0,  Fe,0,  FeO  MgO  CaO  Na,0  K,0  H,0  SO,  P^  Total 
63.18  17.03    .24    6.37      .92    4.17   4.44    2.91  .62    .19  .23=100.20 

The  Petrography  of  Hokkaido,  Japan. — In  a  general  geo- 
logical sketch  of  Hokkaido,  (Jezo  or  Yesso),  Japan,  Jimbo*  declares 
that  the  island  consists  largely  of  paleozoic  beds,  probably  underlain 
by  amphibolites  and  various  other  schists,  and  cut  by  granite,  diorite, 
gabbro,  peridotite,  and  serpentine.  In  the  lower  portion  of 
the  paleozoic  the  beds  consist  largely  of  pyroxenites,  with  traces  of  rad- 
iolarian  remains,  phyllites,  quartz-schists,  limestone,  and  serpentine. 
The  pyroxenites  are  aggregates  of  light  colored  augite,  quartz  and 
feldspar,  in  which  the  augite  is  often  more  or  less  changed  to  epidote 
and  glaucophane.  Where  the  granite  cuts  the  elastics  the  clay  slate 
is  changed  by  contact  action  to  a  biotitic  clay  slate,  to  homfels  and  to 
mica  schist,  with  the  latter  nearest  the  eruptive.  Tourmaline  occurs  in 
the  schist  and  cordierite  in  this  rock  and  in  the  mica  slate.  An 
amphibolite  in  the  contact  belt  is  supposed  to  be  an  altered  tufa. 
Schistose  grUnites,  diorites  and  gabbro  are  phases  of  the  corresponding 

^Edited  by  Dr.  W.  S.  Baylcy,  Colby  University,  Waterville,  Me. 
'American  Natdbalist,  May,  1892,  p.  422. 
'Mitth.  Gross.  Bad.  geol.,  Landesanst  ii,  p.  380. 
.  ^General  Geological  sketch  of  Hokkaido,  with  special  reference  to  the  petrography. 
Satporo,  Hokkaido,  Japan,  1892. 
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c^ks  associated  with  the  contact  products.  Diabases  occur  as 
le  unaltered  paleozoic  beds,  and  serpentines  derived  from 
id  from  dnnites  are  met  with  cutting  these  at  various  locali- 
iddition  to  paleozoic  there  are  also  tertiary  rocks  on  the 
i  these  are  cut  by  their  own  systems  of  dykes  and  bosses,  and 
Klded  with  characteristic  sheets  of  lava,  and  layers  of  tufas, 
ry  volcanic  rocks  are  pyroxene  and  hornblende  andesites, 
and  rhyolites.  The  pyroxene  andesites  contain  both  ortho- 
ind  monoclinic  pyroxenes  and  occasionally  some  olivine. 
i  also  a  glassy  base  which  sometimes  becomes  so  abundant  as 
le  pumice.  The  hornblende  andesite  is  strongly  porphy- 
large  phenocrysts  of  hornblende.  The  rhyolites  are  both 
nd  glassy,  in  which  latter  case  they  are  vesicular. 

Peculiar  Rocks  from  Siberia. — Two  very  remarkable 
described  by  von  Chrustschoff^  from  Taimyr-Land,  Siberia, 
ophitic  aggregate  of  anorthoclase  and  nosean,  containing  as 
I  sanidine,  plagioclase,  amphibole,  biotite,  melanite,  magne^ 
e,  zircon  and  glass.  The  anorthoclase  is  in  long,  narrow 
*  the  following  composition : 


59 


A1,0,    Fe,0,    CaO    MgO    K,0    Na,0    Total 
19.84      2.24      1.26      .63      3.53      7.88=99.97 


ding  to  Or,,  Ab,,  An,.  The  feldspar  is  usually  idiomorphic 
^ct  to  the  nosean,  whose  period  of  formation  was  between 
e  biotite  and  that  of  the  hornblende.  The  nosean  is  in  very 
otity.    Its  density  is  2.266  and  composition  : 

1,0,    Fe,0,    Na,0    K,0    CaO    H,0    O    80,      Total 
J.59      .38       22.40    1.63      .54       .87     1.66  8.68  =  99.98 


'     ■  Iv 


II 


!ft: 


f 


con  is  of  the  trachytic  type,  and  is  the  only  accessory  of  any 
:e.  The  author  calls  the  rock  taimyrite.  The  second  rock 
ed  of  anorthoclase,  sanidine,  biotite,  and  amphibole  as  essen- 
^nents,  and  the  other  minerals  mentioned  above  in  connec- 
taimyrite  as  accessories,  except  that  sodalite  here  replaces 
The  zircon  is  of  the  granitic  type,  and  the  rock  possesses  the 
Bxture. 

PAcad.  Imp.  des  Sciences  St.  Petersb.    M6I.  Geol.  et  Paleont.,  i,  p.  153. 
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An  Ottrelite  Bearing  Conglomerate  in  Vermont. — It  is  not 
uncommon  to  find  ottrelite  forming  25%  of  the  schistoee  groundmaas 
of  the  conglomerate*  at  the  base  of  the  Lower  Cambrian,  near  Rat- 
land,  Vermont  The  same  mineral  occurs  along  shear  planes  in  a 
blue  quartzite  and  constitutes  40%  of  a  massive  bed  of  the  conglom- 
erate. In  the  last  named  rock  the  ottrelite  is  in  rudely  circular  areas, 
lying  in  a  dark  colored  quartz.  The  areas  consist  usually  of  radialing 
plates  of  the  mineral,  disposed  in  a  single  plane.  Its  commonest 
inclusions  are  quartz  and  feldspar,  while  sericite  often  forms  the  cen- 
ters of  the  radiating  bundles.  In  the  latter  case  the  ottrelite  is 
oriented  in  parallel  position  with  the  mica.  Other  inclusions  within 
the  ottrelite  besides  those  above  mentioned  are  crystals  of  zircon  and 
rutile,  flakes  of  graphite  and  plates  of  ilmenite.  In  other  cases  the 
ottrelite  is  in  plates  including  large  areas  of  the  groundmass  of  the 
rock,  which  is  a  granulated  mixture  of  quartz  and  albite  (?)  in  about 
equal  proportions,  a  large  quantity  of  sericite,  and  some  biotite.  In' 
this  groundmass  associated  with  rutile  are  crystals  and  plates  of  ana- 
tase.  No  traces  of  its  original  clastic  structure  remain  in  the  rock, 
though  its  conglomeratic  character  is  beyond  dispute. 

Lithophysae  in  the  Rocche-Rosse. — In  parts  of  the  Rocche- 
Rosse  lava  stream  of  Monte  Pelato,  Lipari,  are  spherulites  with  litho- 
physal  characterbtics.  In  some  specimens  examined  by  Cole  and 
Butler^  the  spherulitic  growth  originated  about  the  walls  of  steam 
vesicles,  and  progressed  outward  into  the  rock ;  in  other  cases  they 
grew  inward  until  they  have  completely  filled  the  space  that  was  for- 
merly vacant  The  importance  of  the  paper  lies  in  the  fact  that  it 
acknowledges  the  correctness  of  many  of  Idding's  views  with  respect 
to  the  formation  of  lithophysse,  and  contradicts  the  view  that  regards 
all  hollow  lithophysse  as  the  result  of  the  decomposition  of  spherulites. 

The  Composition  of  the  Dune  Sands  of  the  Netherlands. 
— A  very  elaborate  paper  by  Retgers^  on  the  constitution  of  sand 
composing  the  dunes  on  the  west  coast  of  Holland  at  Sheveningen, 
near  the  Hague,  contains  a  large  amount  of  information  concerning 
the  character  of  sands  and  the  method  of  determining  the  nature  of 
their  constituents.  The  author  carefully  fractioned  large  quantities  of 
the  dune  sand  by  the  ordinary  methods  of  fractional  precipitation  in 

«C.  L.  Whittle,  Amer.  Jour.  Sci.,  Oct.,  1892,  p.  270. 

^Quart.  Jour.  Geol.  Soc,  xlviii,  1892.  p.  438. 

^Recueil  dcs  Travaux  Chimiques  des  Pays-Bas.,  xi,  1892,  p.  169. 
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the  usual  heavy  liquids  and  by  means  of  the  molten  substances  sug- 
gested bj  himself  for  this  purpose  a  few  years  ago,  thus  obtaining 
mixtures  of  mineral  grains  of  about  the  same  density.  Tliese  then 
were  studied  carefully  by  comparison  of  their  indices  of  refraction,  by 
immersing  them  in  liquids  of  known  optical  densities,  until  one  was 
found  in  which  the  grains  became  almost  invisible.  The  index  of 
refraction  of  these  is  nearly  that  of  the  liquid,  consequently  their 
nature  is  thus  approximately  determined.  Microchemical  tests  and 
the  ease  with  which  cleavage  laminae  were  produced,  served  to  distin- 
guish accurately  between  minerals  having  nearly  the  same  refractive 
index.  The  principal  minerals  identified  by  the  author  are  ortho- 
clase,  quartz,  microline,  plagiocla£e,  cordierite,  calcite,  apatite,  amphi- 
bole,  tourmaline,  pyroxene,  epidote,  sphene,  sillimanite,  olivine,  gai^ 
net,  staurolite,  disthene,  corundum,  spinel,  rutile,  zircon,  magnetite  and 
ilmenite.  The  surprising  discoveries  are  those  of  cordierite,  calcite 
and  olivine,  and  of  glaucophane  among  the  amphiboles.  The  propor- 
tions of  the  various  minerals  present  according  to  specific  gravity  was 
2.5^  between  2.5  and  2.6;  85^  between  2.6  and  2.7;  7.5^  between 
2.7  and  3.  ;  1.5%  between  3  and  3.3 ;  \%  between  3.3  and  3.6;  2A% 
between  3.6  and  4.2 ;  .1  %  between  4.2  and  5.2.  The  sands  are  sup- 
posed to  have  come  mainly  from  the  rocks  of  archean  terraces. 

Quartz-Gabbro  in  Maryland. — In  the  Baltimore  gabbro  area, 
according  to  Grant,***  are  quartz  gabbros  consisting  of  bytownnite, 
quartz,  hypersthene,  secondary  hornblende,  and  a  few  accessories. 
The  quartz  is  limpid,  and  is  almost  free  from  inclusions,  except  for 
lines  of  small  liquid  cavities  that  traverse  the  grains,  as  is  usual  in 
granitic  quartz.  Diallage,  which  is  so  common  in  the  normal  gabbro 
of  the  region,  is  entirely  absent  from  the  quartz-bearing  phases,  which 
thus  becomes  a  quartz  norite. 

Minerals  from  the  Diamond  Fields  of  Brazil. — Hussak" 
describes  the  characteristics  of  crystals  of  brookite,  cassiterite  and 
xenotime  from  the  diamond  region  of  Dattas,  Minas  Greraes,  Brazil. 
On  broohiie  from  the  sands  of  Diamantina  was  found  the  new  pyramid, 
IP2.  The  cassiterite  is  from  Manquinho,  near  Sao  Paulo.  It  occurs 
in  a  rubellite-bearing  lepidolite  granite.  The  xenotime  accompanies 
the  brookite  in  the  sands  of  Dattas.    On  one  doubly  terminated  crys- 

•Cf.,  Amer.  Naturalist,  1890,  p.  175. 
"Johns  Hopkins  Univ.  Circ.  No.  103. 
"Mln.  u.  Petrog.,  Miuh.  xii,  p.  465. 
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tal  were  found  the  two  new  pyramids  iP  and  ^P.  The  axial  ratio  of 
these  crystals  is  1  :  .61775.  The  author  has  also  made  a  crystallo- 
graphic  examination  of  the  monazUe  occurring  so  abundantly  in  the 
Brazilian  granites  and  gnebses.  The  crystals  of  this  substance  are 
always  tabular  parallel  to  oo  Poo .  They  contain  the  same  forms  as 
do  the  Ilmengebirge  crystals,  but  are  never  twinned.  Upon  washing 
a  portion  of  sand  from  Bohia  a  3  mm.  long  crystal  of  euclase  was 
obtained  whose  density  is  3*1  •  It  is  very  rich  in  planes,  being  pos- 
.sessed  of  not  less  than  three  prisms,  six  clinodomes  and  three  negative 
pyramids,  beside  the  clinopinacoid. 

Mineralogical  Notes. — Christianite  crystals  are  reported  by 
Gonnard^'  as  lining  geode  cavities  in  the  basalts  of  dykes  at  Quey- 
ri^resand  Fay  le  Froid,  Haute  Loire,  France.  In  the  latter  case  the 
christianite  groups  enclose  many  crystals  of  augite.  The  trachyte  of 
Montcharet,  occurring  as  a  dyke  in  granite,  is  cut  by  fissures  whose 
walls  are  lined  by  chahasUe,^  The  cubic  faces  of  galena  crystals 
implanted  in  druses  of  quartz  at  Pontgibaud  are  roughened  by  little 
cavities  whose  walls  have  the  positions  of  octahedral  planes.  The 
phenomenon  is  regarded  by  Gonnard'^  as  the  result  of  corrosion.  The 
same  author  mentions  the  existence  of  large  crystals  of  beryl  in  the 
granites  of  Droiturier,  near  La  Palisse,  Allier,  psilomelane  in  mam- 
millary  forms  at  Croix  Moraud,  Mt.  Dor^,  and  cubic  pseudomorphs  of 
quartz  after  some  unknown  mineral,  probably  fiuorite,  in  the  vicinity 
of  d'Aubenas,  Ard^che. 

Three  specimens  of  melUite  from  Mt.  Somma,  with  densities  of  2.917, 
2.932  and  2.945  respectively,  were  powdered,  purified,  and  analyzed  by 
Bodlander^^  with  this  result  : 

SiO,    A1,0,    Fe,0,    CaO    MgO    K,0    Na,0    H,0      Total 
41.34    10.37      4.29    33.84    5.79      1.13      3.45      .08  =  100.29 

The  author  combats  the  view  of  Vogt  that  melilite  is  an  isomor 
phous  mixture  of  the  gehlenite  and  akermanite  molecules.  He  thinks 
that  the  negative  variety  is  an  admixture  of  R^'SiO,  and  the  alumin- 
ate  K"fiJS,",  while  the  positive  variety  is  a  compound  of  the  same 
silicate  with  the  aluminate  Bj^^'O^Ri^^  Intermediate  varieties  are  iso- 
morphous  mixtures  of  these. 

"Bull.  Soc.  Fran?  d.  Min.,  1892,  xv,  p.  28. 

'Mb.,  p.  31. 

"lb.,  p.  34. 

i*Neucs.  Jahrb.  f.  Min.,  etc.,  1893,  i,  p.  16. 
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records  the  analysis  of  a  granular  nickel  arsenide  associated 
i  silver  and  siderite  in  a  mine  18  miles  west  of  Silver  City, 
The  silver  is  imbedded  in  arborescent  forms  in  the  brittle 
d  ore,  and  this  in  turn  is  in  a  gangue  of  siderite.  The 
ide  on  impure  substance  gave: 


SiO,    Pt)    Ag        As 
4.56     tr.    8.38    67.37 


Ni      Co    Fe      Total 
11.12  5.13  2.64=99.^0 


H'ii 


the  SiO,  and  Ag  as  impurities  the  composition  takes  a  form 
e  represented  by  RAs,  in  which  B  =  j  Ni  f  Co  and  \  Fe, 
ling  to  a  nickel  skutterudiie. 

tab  of  topaz  from  the  Province  of  Omi  and  from  the  tin 
enagari  Mino,  Japan,  Matthew"  finds  four  pyramids,  seven 
3  of  which,  00  Fu,  is  new,  the  three  pinacoids,  three  brachy- 
two  macrodomes. 

I  Anomalies. — Afler  an  exceedingly  careful  examination 
ctions  of  appophyllite  crystals  and  a  comparison  of  the  phe- 
ley  present  with  those  presented  by  combinations  of  thin 
ites  placed  one  upon  the  other,  Klein^^  concludes  that  the 
its  geometrically  tetragonal  crystals  is  an  intimate  mixture 
y  positive  and  optically  negative  triclinic  lamellae.  The 
instituent  seems  to  differ  from  the  negative  element  in  con- 
crystal  water,  since  upon  heating  the  positive  component 
increase  in  quantity.  Negative  appophyllite  becomes  posi- 
loss  of  4}  molecules  of  crystal  water.  The  investigation  is 
I  piece  of  accurate  optical  work. 

ply  to  MftUardV*  remarks  on  the  black  garnet  pyrenaite 
itates  that  the  structure  described  by  the  first  mentioned 
exactly  what  should  be  expected  of  a  dodecahedral  substance 
lin,  and  that  the  peculiarities  of  this  garnet's  optical  proper- 
le  easily  explained  on  the  Elein-Brauns  theory  of  strain, 
making  in  oil  sections  of  zeolites  that  have  been  rendered 
loss  of  water,  they  again  become  sufficiently  transparent  for 
of  their  optical  properties.    Rinne"  has  taken  advantage  of 

>f  Mines  Qnart.,  xiv,  No.  i,  p.  49. 

No.  1,  p.  63. 

fahrb.  f.  Min.,  etc.,  1892,  II,  p.  165. 

AN  Naturaust,  Oct.,  1892,  p.  849. 

[ahrb.  f.  Min.,  etc.,  1892,  I,  p.  217. 

aes.  Jahrb.  f.  Min.,  etc.,  1892,  II,  p.  287. 
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this  phenomenon  and  has  carefully  examined  a  number  of  the  mem- 
bers of  the  group  with  a  view  to  learning  something  of  the  changes 
effected  in  them  by  the  loss  of  water.  NaJtrolUe  appears  monoclinic 
under  these  conditions,  $colecite  orthorhombic,  atUbite  orthorhombic, 
and  each  of  the  other  zeolites  affords  a  corresponding  metazeolite. 
The  optical  anomalies  often  observed  in  these  minerals  is  thought  to  be 
undoubtedly  due  to  partial  loss  of  water. 

Isomorphism. — After  a  long  mathematical  discussion  of  the 
theory  of  the  structure  of  isomorphous  mixtures  and  upon  compari- 
son of  the  results  of  investigations  upon  the  optical  properties  of 
mijced  crystals,  PoeckeP  concludes  that  we  have  not  yet  sufficient 
data  to  decide  as  to  whether  Mallard's  lamellse  theory  of  the  constitu- 
tion of  these  bodies  is  correct  or  not. 

By  the  use  of  the  method"  in  which  colored  and  colorless  crystals 
of  supposed  isomorphous  substances  are  allowed  to  form  under  the 
microscope  Retgers'^  has  proven  that  the  alkaline  ferrates  are  isomor- 
phous with  the  corresponding  sulphates,  selenates,  molybdates  and 
tungstates,  that  the  potassium  tellurates  and  osmiates  are  isodimor- 
phous,  and  that  the  rutheniate  of  this  metal  is  isomorphous  with  its 
uranate. 

The  arguments  for  and  against  the  view  as  to  the  isomorphism  of 
calcite  and  dolomite  are  given  respectively  by  Brauns  and  Retgers*^ 
in  a  recent  letter  to  the  Neues,  Jahrbuch.  The  discussion  is  too 
involved  to  warrant  an  intelligible  abstract  in  these  notes. 

Etched  Figures. — The  matrix  of  the  African  diamonds  is  capable 
of  resorbing"  diamonds,  producing  on  their  faces  irr^ular,  long,  and 
hemispherical  hollows,  associated  with  which  are  little  spheres  and 
grains  of  black  carbonaceous  substance,  supposed  to  be  a  compound  of 
iron  and  carbon. 

Hofer*^  describes  corrosian  forms  on  the  calciteB  of  Steierdorf,  Banat, 
and  of  Rauris  and  Salzburg,  and  ascribes  the  hexoctahedral  faces 
y02  on  the  flvorite  of  Samthal,  Tyrol,  to  corrosive  processes. 

"Neues.  Jahrb.  f.  Min.,  etc,  B.  B.,  viii,  1892,  p.  117. 
« American  Naturalist,  June,  1892,  p.  617. 
«*Zcits.  f.  Physik.  Chem.,  x,  5,  1892,  p.  529. 
«Neuc8.  Jahrb.  f.  Min.,  etc.,  1892,  II,  p.  210. 
»Bcr.  dcutsch.  chem.  Ges.,  1892,  p.  2470. 
"^Min.  u.  Petrog.,  Mitth.  xii,  p.  487. 
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Microchemical  Reactions. — The  methods  of  testing  for  traces 
of  ammonia  under  the  microscope,  and  of  precipitating  metals  with 
HJS  are  described  in  a  few  words  by  Streng." 

Directions  for  the  detection  of  the  following  minerals  in  small  par- 
ticles are  given  by  Lemberg :  ^  Scapoiiie,  hamfne,  sodalUey  eudialite, 
laawrUe,  sulphur,  olivenite,  eelestUe  and  meliliie. 

Miscellaneous. — Under  the  title  "  Rapid  Qualitative  Examina- 
tion of  Mineral  Substances,"  Moses  and  Wells'*  publish  a  scheme  for 
the  detection  of  minerals.  The  blowpipe  method  is  used  with  the 
metallic  minerals,  but  in  the  silicate  group  a  mixture  of  the  dry  and 
wet  methods  is  made  use  o£  From  a  hasty  reading  of  the  scheme  it 
seems  to  be  a  practicable  and  convenient  one. 

*Ncues.  Jahrb.,  1893,  I,  p.  49. 

"Zcits.  d.  deutsch.  gcol.  Gcs.,  1892,  p.  224. 

"School  of  Mines  Quart.,  Nov.,  1892,  p.  25. 
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ZOOLOGY. 

The  German  Zoological  Society. — The  annual  report  of  this 
society  for  1892  is  out,  and  contaios  among  others  the  following 
papers:  The  opening  address  by  the  President,  Professor  F.  E. 
Schultze«  described  the  zoological  department  of  the  University  of 
Berlin,  where  the  meeting  was  held,  giving  also  a  sketch  of  its  history. 
Professor  H.  E.  Ziegler  spoke  upon  the  embryonal  anlage  of  the  blood 
in  the  vertebrates.  At  first  the  blood  is  a  clear  serum  in  which  no 
corpuscles  appear.  Later  they  are  present.  Various  ideas  have  been 
advanced  as  to  their  origin.  Ziegler  vigorously  discusses  the  view 
which  assigns  them  to  the  entoderm  and  decides  that  they  are  without 
doubt  mesodermal  in  origin.  Dr.  L.  Plate  described  the  anatomy  and 
affinities  of  the  Onchidiidse.  These  forms  belong  to  the  Adatic  region, 
and  are  amphibious,  living  equally  well  in  or  out  of  the  salt  water. 
To  separate  the  genera  the  author  uses  the  relative  width  of  the  foot 
and  of  that  suprapedal  region  to  which  he  gives  the  name  of  hypono- 
tum.  The  group  is  of  great  interest  from  the  fact  that  though  usually 
regarded  as  Opisthobranchs  they  must  be  considered  xas  near  the 
ancestral  Pulmonate.  Plate,  however,  thinks  that  they  have  crossed 
the  line  and  are  true  Pulmonates,  but  that  their  Nudibranch  charae> 
ters  are  such  as  cannot  be  explained  except  upon  the  hypothesis  of 
descent  from  that  group.  Dr.  Thiele,  in  discussing  the  phylogeny  of 
the  byssus  apparatus  of  the  Lamellibranchs,  thinks  that  it  must  be 
traced  back  to  some  such  type  as  the  adhesive  glands  of  Haliotis,  and 
does  not  agree  with  Pelseneer  in  regarding  the  byssal  glands  of  the 
NuculidsB  as  the  most  primitive.  The  fact  that  either  in  young  or  in 
adult  the  byssus  occurs  in  most  Acephals,  is  proof  to  Thiele  that  the 
gland  must  be  traced  back  to  the  ancestral  mollusc.  Von  Nathusius 
discussed  the  form  and  color  of  the  hair  as  a  basis  of  classification  of 
the  Equidse.  Dr.  Korschelt  presented  a  paper  on  the  differentiation 
of  the  germ-layers  in  the  Cephalopods  with  especial  reference  to  the 
formation  of  the  alimentary  canal  and  the  nervous  system.  Accord- 
ing to  Bobretzky  both  the  midgut  and  the  nervous  system  are  of  meso- 
dermal origin,  while  several  other  authors  think  that  the  whole 
alimentary  canal  is  formed  by  ectodermal  inpushings  (stomo-  and  proc- 
todeum). Korschelt  finds^  that  at  an  early  date  an  epithelial  layer 
arises  just  above  the  yolk  in  the  anal  region.  It  is  distinctly  separated 

^The  full  paper  with  illustrations  appears  in  the  Leuckart  Festschrift. 
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from  the  ectoderm  by  the  mesoderm.  Later  it  becomes  elevated 
from  the  yolk,  forming  a  small  cavity  open  to  the  yolk,  the  future 
mesenteron.  This  layer  is  regarded  by  Korschelt  as  entoderm,  and  has 
been  regarded  by  several  authors  as  the  proctodeal  inpushing.  He  also 
finds  the  nervous  system  to  be,  as  might  have  been  expected,  ectoder- 
mal. Dr.  Burckhardt  described  the  central  nervous  system  of  the 
DipnoL  He  has  subjected  the  brain  to  sections,  and  by  study  of  these 
has  been  able  to  elucidate  points  not  before  understood.  He  concludes 
that  in  its  brain  Protopterus  is  not  an  Amphibian,  but  that  it  is  in.this 
respect  a  problematic  organism  between  the  fishes  (Elasmobranchs) 
and  Amphibia,  whose  exact  position  will  first  be  solv^  when  the 
ontogeny  is  studied.  Professor  R.  Hertwig  had  a  review  of  recent 
work  upon  canjugation  and  fertilization,  and  Dr.  H.  H.  Field  a  paper 
on  the  Metamerism  of  the  Kidney  of  Amphiuma,  already  noticed  in 
our  pages.  The  last  paper  was  a  view  of  the  idea  of  instinct,  by  Pro- 
fessor H.  E.  Ziegler. 

Eyes  of  Polychaetcs. — Dr.  E.  A.  Andrews  has  an  extended 
article*  on  this  subject.  He  has  studied  a  large  series  of  genera,  some 
both  as  young  and  adult,  and  among  the  conclusions  at  which  he 
arrives  are  the  following:  The  eye  is  an  epidermal  organ  consisting  of 
a  pigmented  cup  containing  a  refracting  mass,  which  at  the  orifice  of 
the  cup  comes  in  contact  with  the  cuticle.  The  wall  of  the  cup  con- 
sists of  a  single  layer  of  cells  forming  the  retina,  each  retinal  element 
containing  pigment,  and  being  produced  internally  into  a  nerve  pro- 
cess, externally  into  a  clear  rod.  This,  as  will  be  seen,  is  a  difierent 
conception  of  the  annelid  eye  from  either  that  of  Carridre  or  that  of 
Graber,  but  one  which  approaches  most  nearly  to  that  of  the  former 
author. 

Arachnida. — Mr.  B.  I.  Pocock  discusses'  the  external  anatomy  of 
the  members  of  the  group  Arachnida  («. «.),  and  concludes  that  the 
members  must  be  arranged  in  two  sub-classes,  Gtenophora,  with  the 
single  order  Scorpiones,  and  lipoctena,  containing  the  superorders 
Caulogastra  (Pedipalpi  and  Aranese)  Mycetophora  (Solifugse),  and 
Holostomata  (Pseudoecorpiones,  Opiliones,  Acari). 

F.  Purcell,  after  studying  the  anatomy  and  development  of  the  eyes 
of  lAohunum   hemisphcericum,  concludes^  that  contrary  to  the  com- 

'Jonr.  Morph.,vii,  169, 1892. 

""Ann.  and  Mag.  Nat.  Hist.,  VI,  xi,  p.  1, 1893. 

*Zool.  Anz.,  XV,  1892. 
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monly  accepted  ideas,  these  organs  in  the  Phalangids  are  to  be  r^arded 
as  compound,  and  further  that  they  are  inverse  eyes  homologous  with 
the  anterior  middle  eyes  of  spiders  and  the  middle  eyes  of  the  scor- 
pions. 

The  Fishes  of  the  Pacific  Coast  of  America  North  of 
Cerros  Islands.— An  important  paper  recently  published  is  an 
enumeration  of  the  fishes  occurring  on  the  Pacific  coast  of  America 
north  of  Cerros  Island,  and  to  a  depth  of  150  fathoms  by  C.  H.  and 
B.  S.  Eigenmann.  The  authors  have  placed  the  dividing  line  between 
the  littoral  and  the  bathybial  faunas  of  this  region  at  150  fiEithoms, 
because  all  of  the  genera  so  fiur  recorded  from  this  depth  have  repre> 
sentatives  in  the  shallower  water.  The  kw  littoral  genera  which  have 
reiNresentatives  in  deeper  water  are  added  as  footnotes.  Cerros  Island 
is  a  natural  boundary  to  this  region,  since  south  of  it  few  of  the  char- 
acteristic genera  of  this  region  are  found.  The  author's  observaticms 
show  that  the  old  division,  at  Point  Conception,  of  the  northern  and 
southern  California  fieiuna  is  incorrect,  and  that,  in  reality,  no  definite 
boundaries  can  be  assigned  for  a  northern  and  southern  fauna. 

The  California  fiiuna  is  distinct  from  that  of  Alaska,  although  four 
of  the  species  found  at  San  Diego  are  found  in  Alaska.  The  Califor- 
nia Fauna  is  characterissed  by  the  abundance  of  species  of  Sebastodes, 
of  Cottidse,  and  of  Embiotocidse.  The  last  are  entirely  absent  from 
Alaska,  and  only  a  few  species  of  Sebastodes  are  found  there.  Hie 
boundary  between  these  two  regions  lies  somewhere  between  Sitka  and 
Puget  Sound. 

The  relative  number  of  species  at  the  principal  localities  is  as  fol- 
lows: 


The  wholeof  Alaska 108 

Puget  Sound ^ 107 

San  Francisco 156 

Monterey 148 

Santa  Barbara 117 

San  Pedro 82 

San  Diego,  including  Cortes  Banks 168 

There  are  known  firom  the  entire  region  382  species,  belonging  to 
228  genera.  Of  these  116  genera,  or  more  than  half,  are  also  found 
in  the  Atlantic  Ocean,  and  32  species  are  found  both  in  the  Atlantic 
and  in  the  Pacific. 
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The  genara  having  species  in  both  oceans  practically  all  belong  to 
one  of  three  daases :  Ist,  Tropical  genera ;  2d,  Arctic  g^iera ;  3d, 
Pelagic  and  other  genera  (Ann.  N.  Y.  Acad.  Sci.,  vi,  1892). 

On  the  Mechanical  Genesis  of  the  Scales  of  Fishes. — 
Mr.  J.  A.  Ryder  has  advanced  a  theory  that  the  genesis  and  arrange- 
ment of  the  scales  of  fishes  is  due  to  the  movements  of  the  fishes  in 
swimming.  The  scales  originate  in  a  continuous  subepidermal  matrix 
which  may  be  regarded  as  a  basement  membrane.  Such  a  matrix  is 
found  to  actually  exist  in  some  forms  at  an  early  stage,  just  beneath 
the  epidermis ;  in  other  forms  it  exists  in  the  larval  stages,  and  in  the 
young  of  many  types  of  fishes  it  is  coextensive  with  the  whole  epider- 
mal layer  just  at  the  time  when  the  scales  are  forming. 

In  the  Clupeoids  and  Cyprinoids  it  is  found  that  the  myocommata, 
or  sheets  of  connective  tissue  intervening  between  successive  somites 
are  attached  firmly  to  the  deeper  layers  of  the  skin.  This  construc- 
tion, together  with  the  peculiar  arrangement  of  the  muscle  plates  at 
the  time  the  scales  begin  to  form,  conditions  the  further  growth  of  the 
scale  matrix.  The  ordinary  movements  of  the  fish  in  swimming 
throw  the  whole  integument  into  definitely  circumscribed  areolse,  of 
which  the  central  portions  are  in  a  quiescent  state,  while  the  margins 
are  wrinkled  or  folded  as  a  result  of  the  current  action  of  the  lateral 
muscles  of  the  body. 

In  each  of  the  circumscribed  areola  a  scale  develops ;  the  continuity 
of  its  development  with  its  fellows  across  the  margins  of  the  areola  is 
prevented  by  the  flexures  to  which  the  dermis  is  there  subjected. 

The  author  shows  that  the  imbrication  as  well  as  the  arrangement  of 
the  scales  is  determined  by  the  action  of  the  segmentally  arranged 
muscles  of  the  body. 

Special  types  of  squamation,  as  those  of  the  eel  and  the  sturgeon, 
confirm  the  author's  views.  In  cases  where  the  scales  are  very  fine, 
that  is,  several  oblique  rows  corresponding  to  each  somite,  the  principle 
holds  good,  since  the  rows  still  conform  to  the  lines  of  tension  of  the 
linear  attachment  of  the  myocommata  to  the  int^uments. 

From  the  hypothesb  and  the  evidence  presented,  Mr.  Ryder  draws 
the  following  important  conclusion : 

1.  "  The  scales  of  fishes  bear  a  segmental  relation  to  the  remaining 
hard  and  soft  parts,  and  are  either  repeated  consecutively  and  in 
oblique  rows  corresponding  to  the  number  of  s^ments,  or  they  may 
be  repeated  in  rows  as  multiples  of  the  somites,  or  segmental  reduction 
may  occur,  which  may  afiect  the  arrangement  of  the  scales  so  as  to 
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reduce  the  number  of  rows  below  the  number  of  somites  indicated  by 
the  other  soft  and  hard  parts. 

2.  ''The  peculiar  manner  of  interdigitation  of  the  muscular  somites 
as  indicated  by  the  sigmoid  outline  of  the  myocommata,  as  seen  from 
their  outer  faces,  and  the  oblique  direction  of  the  membranes  separa- 
ting the  muscular  cones,  has  developed  a  mode  of  insertion  of  the 
myocommata  upon  the  corium  which  has  thrown  the  integument  into 
rhombic  areolse  during  muscular  contraction.  These  areolse  are  in 
line  in  three  directions,  and  the  folds  separating  them,  particularly  at 
their  posterior  borders,  are  inflected  in  such  a  manner  by  muscular 
tensions,  due  to  the  arrangement  of  muscular  cones,  as  to  induce  the 
condition  of  imbrication  so  characteristic  of  the  squamation  of  many 
fishes."— (Proceeds.  Phila.  Acad..  Part  II,  1892.) 

The  Systematic  Position  of  the  Kiwi. — In  a  paper  on  -the 
History  of  the  Kiwi,  Professor  T.  Jeffery  Parker  gives  the  following 
conclusion  as  to  the  systematic  position  of  this  species : 

''On'the  whole  it  will  be  seen  that  the  study  of  the  development  of 
the  kiwi  tends  to  lessen  the  gulf  between  it  and  ordinary  birds,  and 
to  show  that  its  ancestors  probably  possessed  many  of  the  more  impor- 
tant and  distinctive  features  which  characterize  the  Carinatae  of  to-day. 
The  facts  clearly  indicate  that  the  founder  of  the  Apterygian  house 
had  interrupted  plumage,  functional  wings,  an  ordinary  avian  tail,  a 
keeled  sternum,  a  double-headed  quadrate,  lateral  optic  lobes,  and  a 
pecten  in  the  eye;  in  other  -words,  that  the  ancestors  of  the  genus  were 
typical  flying  birds  and  not  bird-like  reptiles. 

*'  Of  the  eight  characters  enumerated  above  as  separating  the  Ra- 
titffi  from  the  Carinatse  it  will  be  noticed  that  the  first  five  are  directly 
connected  with  the  power  of  flight.  We  should  expect  to  find  such 
adaptive  characters  in  purely  cursorial  birds  whether  they  arose  from 
a  common  stock  or  sprang  separately  from  early  flying  birds,  and  as 
a  matter  of  fact  they  occur  to  a  greater  or  less  extent  in  such  flightless 
birds  as  the  Dodo,  Weka,  Notomis,  etc.,  which  we  know  have  no  gen- 
etic connection  with  one  another,  but  have  independently  acquired  the 
characteristics  of  flightlessness.  I  think,  therefore,  that  the  possession 
of  the  characters  referred  to  by  the  whole  of  the  Ratitse  is  no  argu- 
ment for  their  common  origin. 

"  The  peculiarity  of  the  quadrate  has  been  shown  to  be  a  secondary 
matter,  and  we  have  left  only  the  characters  of  the  base  of  the  skull. 
These  certainly  form  an  exdellent  diagnostic  character  by  which  the 
whole  of  the  Ratitse  are  separated  from  the  majority  of  the  Carinatse, 
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but  even-  here  the  distinction  is  not  absolute,  for  the  Tinamous  approach 
in  many  respects  more  nearly  to  the  RatitaB.  than  to  the  rest  of  the 
Oarinatae.  Still  it  seems  probable  that  the  various  genera  of  Ratitse 
must  have  diverged  from  the  main  line  of  descent  at  a  comparatively 
early  period,  though  perhaps  not  earlier  than  some  of  the  existing 
orders  of  Carinat«e.  The  Penguins,  for  instance,  are  far  more  reptilian 
in  their  vertebral  column  and  less  typical  in  the  structure  of  their 
irings  than  the  Ratitse.  The  Ostrich,  however,  shows  the  unique  and 
very  reptilian  character  of  two  claws  on  the  wing,  and  the  very  gen- 
eral presence  of  wing-claws  in  the  group  is  a  distinctly  primitive 
character. 

"Leaving  the  skull,  in  which  the  whole  group  shows  primitive  char^ 
acters,  and  the  wing  and  related  parts,  in  which  the  resemblances 
between  the  genera  are  largely  adaptive,  we  find  the  range  of  variation 
in  the  Ratitse  to  be  very  great  indeed.  Two  genera  (Apteryx  and 
Dinomis)  have  a  normal  four-toed  foot ;  in  three  others  (Cassowary, 
Emu  and  Rhea)  the  hind  toe  or  hallux  has  disappeared ;  while  in 
another  (Ostrich)  only  two  toes  are  left.  The  pelvis  of  the  kiwi  and 
moa  is  of  the  simplest  avian  type,  both  pubis  and  ischia  being  free ; 
in  the  cassowary  and  emu  the  ischium  unites  with  the  ilium  ;  in  the 
rhea  the  ischise  unite  with  one  another  above  the  intestines — a  unique 
arrangement ;  in  the  ostrich  the  pubes  unite  to  form  a  symphysis  as 
in  most  of  the  higher  vertebrates.  The  feathers  have  an  aftershaft  in 
the  emu,  cassowary,  and  moa,  none  in  the  ostrich,  rhea,  or  kiwi.  In 
no  order  of  carinate  birds  do  we  find  such  a  wide  range  of  variation 
as  this,  and  when  w^  add  to  the  characters  enumerated  the  extraordi- 
narily aberrant  skull  and  the  structure  of  the  egg  shell  of  the  Apteryx, 
the  total  atrophy  of  the  wings  in  Dinomis,  and  even  of  the  shoulder- 
girdle  in  some  species  of  the  genus,  and  the  striking  differences  between 
the  sterna,  the  shoulder-girdle  and  the  wings  of  the  various  genera,  we 
are  forced  to  the  conclusion  that  the  existing  or  lately  extinct  cursorial 
birds  now  known  to  us  are  divisible  into  five  well-marked  orders,  each 
the  equivalent  of  an  entire  order  of  Carinatse.  Of  these  one  order 
contains  the  ostrich  alone,  another  the  rheas,  a  third  the  emu  and  the 
cassowaries,  a  fourth  the  moas,  and  a  fifth  the  kiwis. 

**  As  to  the  relation  of  the  kiwi  to  the  other  genera  it  has  been  shown 
to  be  most  nearly  allied,  as  far  as  its  skeleton  is  concerned,  to  the  moa, 
differing  from  it,  however,  in  many  important  respects.  It  must  cer- 
tainly have  been  isolated  at  a  very  distant  period,  and  as  far  as  we  can 
see,  some  of  its  more  striking  peculiarities  are  distinctly  correlated  to 
its  method  of  feeding.    Most  nocturnal  animals  have  large  eyes  suited 
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for  taking  the  utmost  advantage  of  the  sMni-darknew,  but  the  kiwi^ 
finding  its  prey  by  scent  alone,  has  developed  an  extraordinarily  per- 
fect olfactory  sense,  while  at  the  same  time,  having  no  need  to  keep 
watch  against  beasts  of  prey,  its  eyes  have  diminished  in  size  and 
efficiency  to  a  degree  elsewhere  unknown  in  the  bird  dass." — (New 
Zealand' Jour.  Sci.,  March,  1891.) 

Mammals  from  the  Galapagos  Islands. — The  mammals  col- 
lected by  Dr.  Baur  on  the  Salisbury  Expedition  to  the  Gralapagos 
Islands  were  sent  to  Mr.  J.  A.  Allen  for  identification.  The  collection 
numbers  12  specimens,  representing  4  species,  of  which  2  prove  to  be 
introduced  species  of  Mu9,  The  other  species  are  both  new,  one  a  bat, 
Atalapha  braehyoHa,  the  other  a  mouse,  (hytomyi  6aunt,  closely  related 
to  0.  gcUapagcRnsis.  The  only  other  species  of  mammals  thus  far 
reported  from  the  Galapagos  Islands  are  two  species  of  Eared  8eali, 
Otaria  jubaia  (Forst)  and  Arctoeephalua  audraUs  (Zimm.),  which 
were  obtained  by  the  Hassler  Expedition.  The  list  of  known  indige- 
nous species  thus  numbers  only  five. — (Bull.  Am.  Mus.  Nat.  HisL, 
Vol.  iv.) 


Digitized  by 


Google 


1813.]  Embryology.  395 


embryology; 

Echinoderm  Eggs. — Earl  Fiedler'  endeavored  to  corroborate  the 
work  of  Boux  by  experiments  made  at  N'aples  upon  the  eggs  of  three 
species  of  sea  urchin.  At  first  the  method  used  was  that  of  Roux» 
piercing  the  egg  with  a  needle.  It  was  found  necessary,  however,  to 
use  a  lancet  shaped  needle  made  by  hammering  out  and  sharpening  the 
tip  (^  a  common  needle.  Later  the  method  of  shaking  employed  by 
the  Hertwigs  and  by  Boveri  was,  for  the  first  time,  adopted  in  separating 
the  cleavage  cells. 

The  use  of  the  needle  under  the  microscope  was  attended  with  a 
great  many  difficulties,  increased  by  the  large  mortality  amongst  the 
few  individuals  that  could  be  successfully  operated  upon.  After  the 
egg  membrane  is  quickly  cut  the  cells  may  be  individually  punctured 
and  destroyed.  Such  embryos  can  be  kept  only  in  large  vessels  with 
algsB. 

By  this  means  it  was  possible  to  pierce  a  cell  so  that  some  of  the 
contents  ran  out  without  destroying  its  power  of  cleaving,  providing 
the  nucleus  remained ;  but  in  other  cases  where  the  nucleus  escaped, 
even  with  but  little  protoplasm,  the  cell  died.  In  the  cases  where 
deavage  continued  the  diminished  cell  gave  rise  to  small  progeny ;  thus 
in  the  four  cell  stage  two  cells  were  much  smaller  than  the  others ;  in 
the  sixteen  cell  stage  two  of  the  four  polar  micromeres  were  plainly 
smaller  than  the  others  ;  in  the  blastula  one  half  was  less  convex  than 
the  other ;  but  later  the  di£brence  seems  to  have  been  equalized. 

When  celk  are  separated  by  shaking,  the  remaining  ones  may  change 
their  shape,  becoming  more  spherical  where  no  longer  in  contact  with 
other  cells,  but  they  retain  their  normal  position  much  as  if  the  other 
cells  had  not  been  removed.  Thus  when  one  of  the  first  two  cleavage 
cells  was  destroyed  there  resulted  an  eight  celled  stage  that  was  half 
the  normal  sixteen  celled  stage,  having  half  the  normal  number,  four, 
of  micromeres  at  one  pole  and  the  other  cells  likewise  arranged  as  if 
the  sixteen  celled  stage  had  been  cut  into  two.  The  same  was  true  of 
the  half-twenty-eight  cell  stage.  Such  half  embryos  can  be  formed 
dther  by  destruction  of  one  of  the  first  two  cells  or  by  destruction  of 
two  of  the  first  four.  The  same  result  is  produced  by  destroying  any 
two  of  the  first  four  cells,  whether  they  are  sister  cells  or  first  cousins. 
'This  department  is  edited  by  E.  A.  Andrews,  Johns  Hopkins  University. 
'Entwicklungsmechanische  Studien.     Festschrift  fOr  NSgeli,  Zurich,  1891. 
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The  first  four  cells  are  thus  all  alike  in  their  possibilitiee  as  well  as 
in  appearance ;  not  so  the  first  eight  cells,  though  they  all  look  alike. 

When  the  eight  cells  are  separated  into  groups  of  four  these  give 
rise  to  quite  different  sets,  some  with  eight  large,  others  six  large  and 
two  little  cells,  others  four  large  and  four  small  cells.  Thus  the  devel- 
opment of  the  eight  cell  stage  is  largely  a  process  of  **  self  differentia- 
tion "  of  these  cells  and  not  due  to  the  mere  interaction  of  the  cells  of 
the  group. 

By  destroying  one  of  the  first  two  cleavage  cells  half-blastulas  even, 
perhaps,  half-gastrulas  were  reared  in  a  few  cases  from  the  single 
remaining  cleavage  cell.  The  half-blastulas  were  obtained  both  after 
piercing  and  removing  one  cell  and  by  killing  it  by  shaking,  which 
left  it  still  inside  the  intact  membrane. 

The  half-blastulas  showed  a  tendency  to  close  in  as  spheres,  but  died 
first. 

One  interesting  case  suggesting  Ronx's  "  postgeneration  "  was  seen, 
but  lost.  It  consisted  of  a  half  blastula  lying  against  a  second  solid 
hemisphere  covered  over  by  a  layer  of  cells  continuous  with  the  half- 
blastula. 

Electricity  and  Cleavage. — Wilhelm  Roux,'  seeking  io  deter- 
mine if  electrical  phenomena  are  involved  in  the  process  of  karyoki- 
netic  cell  division,  subjected  frogs'  eggs  to  the  action  of  a  current  from 
three  Bunsen  cells.  In  these  experiments,  made  in  1885*,  the  eggs 
were  placed  in  a  glass  tube  surrounded  by  the  coUed  wire  conveying 
the  current. 

The  result  was  negative.  In  the  present  paper  the  author  describes 
the  results  obtained  by  the  use  of  an  alternating  current  of  100  volts 
or  less,  used  for  lighting  the  Anatomical  Institute  at  Innsbruck.  Here 
again,  the  result  as  far  as  any  connection  of  cleavage  or  cell  division 
and  the  electric  current  is  concerned,  was  entirelyjn^ative.  When 
the  current  was  not  strong  enough  to  kill  the  eggs  they  divided  in  the 
glass  tube  without  any  reference  to  the  presence  and  direction  of  the 
current.  The  same  is  found  to  be  true  of  the  maximum  continuous  as 
well  as  of  the  alternating  current. 

The  alternating  current  is  also  found  to  have  no  directive  effect  upon 
the  entering  sperm  or  the  fusing  pronuclei,  factors  which  Roux  regards 
as  determining  the  first  cleavage  plane.  The  electric  current  has, 
however,  a  marked  effect  upon  the  egg,  visible  as  a  change  in  color  at 

'Brcsl.  arzt.  Zchschrift,  1885,  No.  6. 
*Silzb.  Akad.  Wiss.  Wicn.,  Jan.,  1892. 
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each  pole  as  contrasted  with  the  equator,  where  such  a  contraction 
takes  place  that  at  first  one  might  regard  the  equatorial  belt  as  a 
cleavage  furrow.  These  changes  involve  the  death  of  the  egg,  and  are 
merely  a  '*  morphological "  polarization  produced  by  the  passing  cur- 
rent and  localized  by  its  direction  irrespective  of  any  axial  or  polar 
difierentiation  within  the  egg  itself 

However  interesting  and  valuable  the  long  series  of  experiments 
recorded  in  the  two  hundred  pages  of  this  memoir  may  be  to  the  phy- 
sicist and  to  the  biologist,  they  have  for  the  embryologiBt  of  the  present 
day  too  little  direct  bearing  to  make  it  worth  while  reviewing  them  at 
length. 

It  should  be  mentioned,  however,  that  the  most  diverse  objects,  frogs' 
^(gs,  gall  bladders,  embryos,  hearts,  hydras,  tritons,  lizard  and  fish 
embryos,  chick  and  mammal  embryos,  as  well  as  inorganic  substances, 
such  as  mercury,  copper,  lead,  etc.,  exhibit  visible  difierentiation  of 
polar  and  equatorial  areas  dependent  upon  the  direction  of  passing 
currents.  Yet  this  is  not  true  of  even  all  organic  bodies  experimented 
with. 

Membranes  of  the  Sea  Urchin  Egg. — Curt  Herbst^  repeated 
the  experiment  of  the  Hertwigs,  and  used  in  addition  to  chloroform, 
clove  oil,  creosote,  xylol,  toluol  and  benzole. 

Eggs  of  the  sea  urchin  shaken  in  water  that  had  been  mixed  with 
small  quantities  of  any  one  of  these  substances  form  an  artificial  egg* 
membrane  just  like  that  normally  formed  after  the  entrance  of  a 
sperm  in  fertilization. 

This  membrane,  the  author  holds,  is  made  by  the  hardening  of  the 
preexistent  hyalin  outer  layer  of  the  egg. 

The  subsequent  separation  of  the  membrane  from  the  surface  of  the 
^g  is  probably  due  to  the  secretion  of  some  jelly-like  substance.  The 
egg  does  not  shrink  away  from  the  membrane  at  all. 
.  The  sperm  has  no  direct  part  in  the  formation  of  the  membrane^ 
bat  merely  acts  as  a  stimulus  to  the  egg.  If  the  membrane  is 
removed  from  a  fertilized  egg  (by  shaking)  the  presence  of  more 
sperms  does  not  cause  the  formation  of  a  new  membrane.  If,  however, 
some  of  the  above  substances  are  used,  a  second  membrane  is  formed. 
Two  membranes,  one  inside  the  other,  may  be  formed  from  eggs  having 
one  membrane^  or  even  from  those  having  the  first  membrane  removed. 
The  cause  of  this  membrane  formation  is  to  be  sought  for  in  the  egg 
itself. 

»Biol.  Centralblatt,  Jan.,  1892. 
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Experiments  on  Cleavage/ — Dr.  Jacques  Loeb,  of  the  Uni- 
versity of  Chicago,  has  made  a  most  valuable  addition  to  our  know- 
ledge of  the  cleaving  ovum.  His  experiments  were  simply  the  expo- 
sure of  the  eggB  of  sea  urchins  (Arbada)  to  water  containing  more  or 
less  than  the  normal  amount  of  sodium  chloride. 

The  general  result  is  stated  as  follows :  "  If  we  reduce  the  irritabil- 
ity of  the  protoplasm  of  the  egg  by  reducing  the  amount  of  water 
contained  in  it,  the  nucleus  can  segment  without  segmentation  of  the 
protoplasm.  If  we  increase  again  later  the  amount  of  water,  and 
consequently  the  irritability  of  such  an  egg,  the  protoplasm  at  once 
divides  into  about  as  many  cleavage  cells  as  there  are  nuclei  pre-formed. 
The  segmentation  of  the  protoplasm  in  the  egg,  and  probably  in  every 
cell,  is  only  the  effect  of  a  stimulus  exercised  as  a  rule  by  the  nuclei." 

The  following  illustration  of  the  character  of  the  experiment  is 
presented  by  the  author :  Eggs  taken  a  few  minutes  after  impregna- 
tion were  divided  into  four  lots,  one  put  into  normal  sea  water,  one 
into  that  concentrated  by  adding  2  g.  Na  CI  per  100  ccm.,  the  other 
two  into  sea  water  concentrated  by  addition  of  1.3  g.  NaC  and  1  g. 
Na  CI'  per  100  ccm.  in  each  case. 

When  the  eggs  in  normal  sea  water  had  arrived  at  the  two  celled 
stage  none  of  the  others  had  as  yet  begun  to  cleave.  In  the  least  con- 
centrated solution  the  cleavage  soon  followed  and  in  the  more  concen- 
trated solution  it  followed  about  an  hour  later,  but  in  the  most  con- 
centrated solution  no  cleavage  took  place.  Concentrations  greater  than 
2  g.  per  100  ccm.  produced  plasniolysis.  The  form  of  the  cells  indi- 
cates the  amount  of  water  and  the  intracellular  pressure ;  thus  in 
normal  water  the  first  two  cells  are  nearly  hemispheres,  but  in  concen- 
trated solutions  the  cells  approach  more  and  more  toward  a  spherical 
shape. 

Other  experiments  bring  out  the  interesting  point  that  the  efiect  of 
salt  is  not  to  destroy  but  to  suspend  the  cleavage  phenomena.  When 
the  eggs  are  put  back  into  normal  water  after  staying  some  time,  but 
not  as  long  as  twelve  hours,  in  concentrated  water,  the  suspended 
cleavage  begins  and  goes  on  much  as  in  a  normally  situated  egg.  The 
longer  the  eggs  have  been  in  the  concentrated  water  the  more  numerous 
are  the  cleavage  cells  formed  all  at  once  when  the  egg  is  returned  to 
normal  water.  An  interval  of  about  twenty  minutes  in  the  normal 
water  must  elapse  before  the  sudden  appearance  of  the  retarded 
cleavage  cells  occurs. 

•Journal  of  Morphology,  vii,  1892. 
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The  behavior  of  the  Duclei  of  the  eggs  in  concentrated  sea  water 
was  observed  somewhat  in  live  eggs  and  in  certain  stained  eggs  which 
Dr.  Conklin  prepared  for  the  author.  It  seems  that  the  nuclei  increase 
in  numbers  in  the  salted  sea  water  when  there  are  no  cleavage  furrows 
visible  on  the  outside  of  the  egg,  but  this  increase  is  not  always  accom- 
panied by  a  normal  separation. 

In  the  light  of  the  conceptions  of  Fol  and  O.  and  R.  Hertwig 
regarding  the  efifects  of  polyspermy  in  producing  a  cleavage  into  many 
simultaneously  formed  cells  it  might  have  been  urged  that  Dr.  Loeb's 
results  were  due  to  polyspermy. 

Granting,  however,  that  the  increase  in  nuclei  takes  place  while  the 
^gs  are  in  the  salted  sea  water  such  facts  as  the  effect  b{  this  water  in 
paralyzing  the  spermatozoa,  as  observed  by  the  author,  show  that  the 
spermatozoa  cannot  be  connected  with  these  peculiar  cleavage  phe- 
nomena. 

Hoarding  the  method  of  action  of  the  salt  used  in  these  experi- 
ments we  must  premise  that  the  author  in  previous  work  upon  hydroids 
came  to  the  conclusion  that  growth  and  regeneration  in  animals  and 
plants  is  a  function  of  the  amount  of  water  contained  in  the  cells. 
The  application  of  this  to  the  present  case  is  in  the  idea  that  increas- 
ing the  concentration  of  the  liquid  about  a  cell  decreases  its  irritabil- 
ity by  removing  water  from  it ;  the  effect  is  the  same  quantitatively 
and  qualitatively  as  would  be  produced  by  lowering  the  temperature. 

The  normal  source  of  the  stimulus  which  the  abstraction  of  water 
is  supposed  to  render  no  longer  efficient  to  produce  cleavage  is  con- 
sidered to  be  the  nucleus.  The  nature  of  this  stimulus  is  unknown, 
but  some  facts  lead  toward  the  assumption  that  it  may  be  a  chemical 
one. 

On  the  other  hand  the  protoplasm  has  some  influence  upon  the 
nucleus ;  possibly  the  intracellular  pressure  determining  the  form  of 
the  cell  also  fixes  the  direction  of  the  nucleus,  which  will  then  be  less 
defined  in  a  mass  without  cell  walls. 
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Termitophilous  Insects. — £.  Wasiuan  has  lately  descriljed'  a 
number  of  new  termitophilous  iusectSy  erecting  for  part  of  them  the 
genus  Termitobia  and  has  summarized  our  present  knowledge  of  the 
guests  of  termites.  He  says  that  very  little  is  known  conoeming  the 
guests  of  the  termites  as  compared  with  those  of  ants,  largely  because 
the  former  are  chiefly  oonfin^  to  the  tropical  and  sub-tropical  regions 
and  also  because  the  investigation  of  their  nests  is  more  difficult  But 
in  spite  of  this. more  than  fifty  species  of  termitophilous  animals  are 
known.  Of*  these  forty  belong  to  the  Colcioptera,  two  to  Orthoptera, 
one  to  Heteroptera,  one  to  Lepidoptera,  two  or  three  to  Thysanura, 
one  to  the  mites  (Acaroidea),  one  to  the  Arachnida,  and  one  is  a  Nem- 
atode. Of  the  beetles  one  is  a  species  of  Glyptus  with  its  larva,  and 
thirty-nine  are  Staphylinid^e.  The  author  refers  to  the  investigations 
of  Mr.  £.  A.  Schwarz  in  North  America.' 

Notes  on  the  Mouth  Parts  and  Thorax  of  Insects  and 
Chilopods. — The  difference  between  the  mouth  parts  of  true  insects 
and  Chilopods  are  usually  mentioned  in  text-books.  But  when  one 
believes  that  insects  must  h^ve  come  from  some  form  similar  to  living 
Chilopods,  it  becomes  a  matter  of  interest  to  see  what  is  the  homology 
between  the  various  parts  of  the  mouth.  As  it  is  usually  stated,  Chilo- 
pods have  one  pair  of  mandibles,  two  pairs  of  maxillse,  and  a  pair  of 
maxillipeds;  insects  a  pair  of  mandibles,  one  pair  of  maxillae,  and  a 
labium.  The  mandibles  are  of  similar  structure  in  both  groups.  In 
Chilopods  the  first  pair  of  maxillse  are  two-lobed ;  the  second  pair  of 
maxillae,  or  first  pair  of  legs  (as  it  is  sometimes  called),  is,  in  struc- 
ture, like  a  pair  of  legs;  the  maxillipeds  are  a  modified  pair  of  legs, 
large  and  powerful,  used  for  seizing  the  prey.  The  dorsal  scuta  of  the 
segment  to  which  the  maxillipeds  belong  is  frequently  not  wholly 
united  to  the  head,  but  is  plainly  visible  (Lithobius). 

We  here  see  what  is  well-known  among  the  higher  Crustacea ;  the 
tendency  to  the  cephalization  of  thoracic  segments  in  order  that  their 
appendages  may  function  as  mouth  parts.    If  such  is  the  case,  what 

» Edited  by  Clarence  M.  Weed,  Hanover,  N.  H. 

^Neaes  Termitophilen,  mit  einer  Uebersicht  fiber  den  Termitengfiste.  Verhaodl. 
Zoologisch  botanish  Gesellsch.  in  Wien,  xli,  647. 

'Proc.  Ent  Soc.  Wash.,  i,  161. 
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has  become  of  the  second  mazillse  and  the  maxillipeds  ?  The  maxilla 
of  insects  is  composed  of  three  portions,  the  palpus,  the  galea,  and  the 
lacinia  with  the  basal  joints.  If  now  we  look  at  a  Perlid  larva  (the 
lowest  winged  insect)  the  secret  lies  revealed ;  the  basal  joints  of  the 
maxillipeds  have  united  to  form  the  sub-mentum,  the  remaining  joints 
by  their  pressure  have  united  to  the  basal  joints  of  the  maxillse.  Yet 
in  the  Perlid  larva  the  union  is  not  complete  and  one  can  plainly  see 
that  the  palpiger  is  not  articulated  to  the  stipes,  but  has  basal  joints 
which  are  concealed  by  the  stipes  and  the  two  parts  of  the  cardo.  So 
that  the  maxillse  of  insects  is  equal  to  the  first  maxillae  of  Chilopods 
plus  the  maxillipeds.  The  labium  of  insects  appears  to  be  the  same 
as  the  second  maxillse  of  Chilopods,  the  mentum  being  the  united 
basal  joints. 

I  would  also  call  attention  to  the  steady  tendency  observable  in 
Chilopods  toward  the  union  of  certain  thoracic  segments.  In  the  lower 
Chilopods  (Geophilus)  the  segments  are  all  of  about  equal  size,  and 
each  one  bears  a  spiracle.  A  little  higher,  in  Scolopocryptops,  we  see 
that  there  are  two  kinds  of  segments,  the  large  with  spiracles,  the  small 
without  them.  Segments  2,  4  and  6  are  small,  the  7th  and  8th  both 
large,  after  that  every  other  one  is  small.  In  Lithobius  the  process  is 
continued  still  further,  the  small  being  smaller,  the  large  larger.  In 
Scutigera  (the  highest  Chilopod)  the  dorsal  scutse  of  the  small  segments 
become  united  to  the  larger  ones,  so  that  seen  from  above,  the  first 
scuta  (prothorax)  covers  one  pair  of  legs,  the  second  scuta  (mesothorax) 
covers  two  pairs,  the  third  scuta  (metathorax)  covers  two  pairs,  and 
the  fourth  scuta  covering  three  pairs  of  legs.  Therefore  I  conceive 
that  the  mesothorax  and  metathorax  of  insects  are  each  composed  of 
two  segments.  This  would  appear  quite  probable  if  one  but  look  at  a 
grasshopper;  but  there  exists  greater  proof.  Machilis  (a  common 
Thysanuran)  has  on  each  abdominal  segment  a  pair  of  small  append- 
ages, which  have  been  recognized  as  representing  legs,  but  the  meso- 
and  metathorax  also  bear  these  appendages  beside  the  normal  legs ; 
hence  if  these  appendages  represent  legs  the  meso-  and  metathorax  of 
Machilis  must  be  compound  s^ments.  It  is  possible  that  each  abdom- 
inal s^ment  is  compound,  but  I  hardly  think  this  probable,  since  the 
first  abdominal  segment  of  insects,  which  is  very  small,  appears  to 
represent  the  small  sixth  segment  of  Scutigera.  If  this  theory  of  the 
insect  thorax  be  true,  the  thorax  consists  of  ^ve  segments,  segments 
one,  three,  and  five  bearing  legs,  segments  two  and  four  bearing  wings. 

Nathan  Banks,  Sea  Cliff",  N.  J. 
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The  Woolly  Alder  Aphis. — In  the  current  report  of  the  New 
Hampshire  Experiment  Station  observations  are  recorded  by  Clarence 
M.  Weed  which  show  that  in  autumn  large  numbers  of  the  young  of 
this  species  {Schizoneura  tessellata  Fitch)  are  bom  by  the  partheno- 
genetic  females.  These  young  descend  the  alder  shrubs  to  the  surface 
of  the  ground,  where  they  congregate,  under  various  sorts  of  shelter,  in 
enormous  numbers.  They  remain  there  throughout  the  winter,  and  in 
spring  those  which  have  not  been  washed  away  or  otherwise  destroyed 
climb  up  the  trunk  to  the  limbs,  where  they  fix  themselves  on  the 
lower  surface  of  the  bark  and  grow  rapidly  into  other  parthenogenetic 
females.  No  males,  females,  or  eggs  have  been  found.  This  insect 
has  been  very  abundant  in  New  England  during  recent  years ;  the 
appearance  of  an  infested  branch  is  shown  in  the  accompanying  plate. 

Further  Note  on  the  Tineid  Case-worm  from  the  Grand  Can 
yon — In  my  description  of  the  seed-like  lepidopterous  case-worm  from 
the  Grand  Canyon  in  the  February,  1893,  number  of  The  Naturalist^ 
pp.  166-169,  figs.  2  and  3,  it  should  be  mentioned  that  the  hair  line  in 
fig.  2  shows  twice  the  natural  size  of  the  larva.  Fig.  2  was  intended  to 
be  reduced  one-half,  and  was  so  indicated  on  the  margin  of  the  original 
drawing.  The  hair  line  was  made  twice  the  length  of  the  larva,  so- 
that  when  the  whole  was  reduced  one-half  it  would  represent  the  nat- 
ural size,  stated  in  the  description  as  2{  mm. 

It  seems  very  certain  that  this  larva  is  a  tineid.  It  is  well-known 
that  these  small  larvse  often  construct  cases  in  which  they  live ;  and» 
as  Dr.  Packard  states  (Guide,  p.  342),  the  larvss  of  some  of  the 
smaller  tineid  genera  (Antispila,  Tinagma,  etc.)  are  absolutely  footless* 

The  narrow-leafed  willow  referred  to  in  the  description  is  Salixr 
longifolia  Muhl.,  while  the  round-leafed  leguminous  tree  is  Cercis  occi- 
denialU  Torr.  The  elevation  of  that  part  of  the  canyon  referred  to  a& 
2500  ft.  below  the  rim  is  5000  ft.  above  sea  level. 

C.  H.  Tyler  Townsend. 

The  Puparium  of  Blepharipeza. — Blepharipeza  is  a  genus  of 
Tachinidss  s.  str.,  belonging  in  the  subfamily  HystriciifUf,  and  thus 
closely  allied  to  Dejeania  and  the  oiher  Tachinidse  that  are  character- 
ized by  the  presence  of  dense  and  spiny  macrochaetae  on  the  scutellum 
and  abdomen.  Blepharipeza  may  at  once  be  recognized  in  this  group 
by  its  hind  tibise  being  thickly  ciliate  on  their  outer  edge  with  more 
or  less  flattened  bristles. 
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The  following  deecription  is  drawn  from  apuparium  of  Blepharipeza 
adusta  Lev.,  from  which  emerged  a  9  specimen  of  the  fly,  both  of 
which  were  sent  to  me  by  Mr.  Harrison  G.  Dyar,  who  bred  the  fly 
from  a  larva  of  HcUisidota  argentata.  It  will  serve  to  indicate  the 
distinctive  features  of  the  puparium  in  this  interesting  genus.  I  do 
not  know  that  any  description  has  ever  been  published  of  the  pupa- 
rium in  this  group,  except  the  very  brief  one  of  Belvona  bifasdata  by 
Dr.  Riley  (Bull.  3,  U.  S.  Ent.  Com.,  p.  42).  The  latter  indicates  the 
puparium  of  Belvosia  to  be  very  difierent  from  that  of  Blepharipeea 
in  the  structure  and  situation  of  the  anal  stigmata  or  spiracles.  This 
may  serve  to  emphasize  the  distinctness  of  the  two  genera,  which  some 
authors  have  been  prone  to  combine  under  the  name  Belvosia, 

Description  of  Puparium. — Length,  10  mm.;  greatest  width  and 
thickness,  5  mm.  Color  dark  brown.  Almost  cylindrical,  perfectly 
rounded  at  both  ends,  the  anterior  end  a  little  less  in  diameter  than 
the  posterior,  the  transverse  and  dorso-ventral  diameters  of  each  seg- 
ment equal.  There  appear  to  be  12  segments,  including  the  capital 
and  anal  plates,  but  the  segments  are  very  ill-apparent  on  the  posterior 
end,  very  plain  anteriorly.  A  belt  or  zone  of  circular  (longitudinal 
to  the  belt,  transverse  to  the  puparium)  minute  corrugations  alternate 
with  one  having  a  rugose  surface,  there  being  10  of  the  corrugated  or 
fluted  belts,  and  10  of  the  rugose  or  punctured  belts.  The  rugose  belts 
are  about  one-half  the  width  of  the  fluted  belts,  and  there  is  appar- 
ently one  of  each  to  each  segment  of  the  puparium,  not  including  the 
capital  and  anal  plates.  The  anterior  one-third  of  each  segment  is 
occupied  by  the  rugose  belt,  and  the  posterior  two-thirds  by  the  fluted 
belt,  these  belts  more  or  less  clearly  defining  the  segments.  Mouth 
parts  of  larva  showing  on  capital  plate  as  a  wrinkled  protuberance 
consisting  of  4  principal  eminences,  separated  from  each  other  by  a 
wrinkle  or  fold  of  the  integument  Each  eminence  is  more  or  less 
minutely  wrinkled,  the  wrinkles  as  well  as  the  large  folds  radiating 
from  the  center  of  the  protuberance.  Anal  stigmata  showing  an  anal 
plate  at  center  of  posterior  extremity  of  puparium,  as  a  pair  of  organs, 
each  marked  by  3  short  raised  ridges,  the  two  upper  ones  more  or  less 
parallel  with  each  other,  inclined  outward  above  and  at  an  angle  of 
about  45  degrees  with  the  lower  one,  which  is  not  quite  parallel  with 
the  transverse  diameter  of  the  puparium.  These  ridges  are  usually 
more  or  less  slightly  curved ;  when  curved,  it  is  always  with  the  slight 
convexity  outward  from  the  center  of  the  organ  or  stigma.  The  two 
stigmata  occupy  the  same  transverse  plane  of  the  puparium.  What 
appears  like  an  anal  vent  is  situated  exactly  ventrally  of  the  pair  of 
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anal  stigmata,  forming  with  them  the  corners  of  an  equilateral  trian- 
gle, the  vent  representing  the  lower  or  exactly  inferiorly  directed 
angle.  This  vent  consists  of  a  circular  raised  portion  of  the  integu- 
ment, rugose  in  appearance,  of  about  the  same  diameter  as  either 
stigma,  and  with  a  little  circular  pit-like  depression  on  top.  Exactly 
ventrad  of  this  vent  is  a  smaller,  more  irregularly  shaped  tubercle, 
apparently  situated  on  the  tenth  segment.  It  is  hardly  more  than 
three  times  as  much  removed  from  the  anal  vent  as  that  is  from  either 
stigma,  measuring  from  center  to  center. 

Thepuparium  is  furnished  inside  with  a  fine,  white,  silken,  membra- 
nous lining. — C.  H.  Tyler -Townsend,  Las  Cru9es,  New  Mexico. 
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MICROSCOPY.^ 

olution  of  the  Dust  Problem  in  Microscopy. — The 
of  the  dust  problem  is  this :  Given  a  stock  of  cleaned  micro- 
M>ver-gla88es,  to  keep  them  clean  and  ready  for  use  at  any 
without  the  necessity  of  brushing  or  wiping  them.  The  fol- 
ution  is  the  result  of  a  laboratory  study  of  the  problem,  and 
Qounced  after  having  received  the  approval  of  leading  micros- 

jects  to  be  accomplished  are : — 

secure  a  dust-proof  magazine  for  storing  the  cleaned  micro- 
cover-glasses  in  separate  compartments  for  the  different  sizes 
3,  circlesi  and  oblongs. 

provide  simple  mechanical  appliances  for  removing  a  single 
ver  without  exposing  those  remaining  in  the  case. 

provide  an  automatic  device  for  warning  the  operator  of  the 
ing  exhaustion  of  his  stock  of  any  of  the  shapes  of  covers  and 
bus  avoiding  the  necessity  of  opening  the  case  except  to  replen- 

>  provide  against  the  breaking  or  disarrangement  of  the  covers 
^the  accidental  overturning  of  the  case, 
kcidentally  to  provide  a  mounting  table  with  guides  for  center- 
objects  and  cover-glasses,  the  whole  apparatus  being  so  con- 
hat  the  glasses  are  not  touched  by  the  fingers,  and  only  once 
)rceps  until  the  slide  is  completed  and  labeled, 
ist-proof  Slip  and  Cover-glass  Case'  AiUy  meets  these  require- 

/'I  is  a  front  view  of  the  case  which  is  4}  inches  square  on 
and  6  inches  high.  The  slips  and  mounting  table  are  con- 
the  lower  half  and  the  cover-glasses  in  the  upper  portion.  The 
;  table  is  shown  in  position  for  work,  and. the  concentric  lines 
nee  in  properly  centering  the  objects  and  covers  are  seen 
Jluloid  slip.  Four  dust-excluders  are  hinged  to  the  front 
K>ved  table,  and  two  of  them  are  shown  opened  so  as  to  expose 
through  which  the  cover-glasses  pass  out  upon  the  grooved 
he  milled  head  of  the  roller  which  pushes  the  cover-glasses  out 
ts  is  shown  at  the  side  of  the  case.  A  screw  stop  is  inserted  in 
of  the  case  above  each  slot. 

Z,  O.  Whitman,  University  of  Chicago, 
ipplied  for. 
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The  case  is  fitted  for  3  inch  by  1  inch  glass  slips  of  any  thickness, 
and  has  a  capacity  of  six  to  twelve  dozen.  It  has  four  compartments 
for  the  cover-glasses  of  the  sizes  i  inch,  i  inch,  f  inch,  i  inch,  or  12mm, 
to  24mm.,  either  circles  or  squares  or  oblongs  of  the  above  widths,  and 
any  lengths  up  to  2f  inches.  The  screw  stops  regulate  the  depth  of 
the  slots  for  either  No.  1,  2  or  3  thickness  of  cover-glasses. 

Plate  Vn  is  a  vertical  section  from  front  to  back,  showing  the  plan 
of  the  case.  The  section  of  the  lower  half  is  made  in  the  median  plane, 
that  of  the  upper  half  in  the  plane  of  a  screw  stop.  Through  the 
base  (  b  )  projects  the  stop  (  s  )  into  a  narrow  groove  in  the  mounting 
table  (  mt  )  which  slides  in  and  out  between  the  base  and  the  Aoot  (  f ) 
of  the  stock  compartments  (sc').  The  service  compartment  (sc)  is 
deepened  by  a  shallow  cavity  cut  into  the  upper  surface  of  the  mount- 
ing table,  and  in  the  bottom  of  this  cavity  is  fitted  a  sheet  of  celluloid 
bearing  a  series  of  concentric  lines.  The  slips  (  ss  )  are  stacked  in  the 
service  compartment,  the  lowest  slip  filling  the  shallow  cavity  in  the 
mounting  table  as  shown  at  (  ss' ).  A  warning  slip  of  paper  (  ws  )  is 
folded  around  the  front  edge  of  the  top  slip.  The  loose  partitions  (  p  ) 
running  in  grooves  in  the  sides  of  the  case  can  be  removed  after  slid- 
ing back  the  cover  (  c  ).  In  the  base  (f )  of  the  cover-glass  case  is  the 
groove  (  r' )  for  the  roller  (r  )  which  is  made  of  brass  and  covered  with 
chamois.  To  the  front  of  the  base  is  hinged  the  brass  dust-excluder 
(  de  )  whose  lining  of  silk  plush  protects  the  grooved  table  ( t )  and  the 
slot  (  si )  from  dust.  The  dust-excluder  also  prevents  the  delivery  of 
a  cover  glass  by  the  roller  except  when  the  slot  is  opened.  Into  the 
slot  projects  the  point  of  the  screw-stop  (  st )  which  is  so  adjusted  as  to 
permit  the  passage  into  the  slot  and  out  upon  the  grooved  table  of  only 
one  cover-glass  at  a  time.  Above  the  roller  are  stacked  the.  cover- 
glasses  (  eg  ).  Near  the  top  of  the  stack  is  placed  the  warning  disk 
(w)  and  upon  the  top  cover-glass  rests  the  loosely-fitting  follower 
(  cf )  which  prevents  displacement  and  breaking  of  the  covers,  if  the 
case  is  accidentally  overturned.  The  adjustable  partition  (ap)  may 
be  moved  backward  or  forward  to  fit  any  length  of  cover-glass  from 
i  inch  to  2}  inches.  The  cover  (c')  is  so  constructed  as  to  exclude 
dust. 

Plate  VIII  is  a  front  view  of  a  form  of  the  case  as  made  for  one  size 
cover-glass,  either  circles  or  squares,  and  of  either  |in.,  }in.,  or  tin. 
diameter.  The  open  dust  excluder  is  hinged  above  the  slot  at  the  sides 
of  the  case.  The  engraving  does  not  show  the  groove  in  the  table  in 
front  of  the  slot.  A  slip  is  shown  in  position  in  the  mounting  table. 
One  of  the  lateral  grooves  in  the  mounting  table  is  not  represented. 
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The  plan  in  general,  is  the  same  as  in  the  complete  form  illustrated  in 
Plates  VI  and  VII. 

Method  of  operation. 

Thoroughly  dust  the  inside  of  the  case  and  partly,  or  completely, 
fill  the  compartmetits  ^vith  clean  slips  and  cover-glasses  of  the  proper 
sizes  and  place  the  warnings  in  position.  The  apparatus  is  then  ready 
for  immediate  use,  6r  at  any  time  during  successive  weeks  or  months  until 
the  stock  of  slips  and  covers  is  exhausted. 

The  slips  are  withdrawn  from  the  case  singly  by  pulling  forward 
the  mounting  table,  and  from,  this  they  are  removed,  either  before  or 
after  an  obj^t  is  mounted,  by  inserting  a  finger  into  the  notches  cut 
into  the  sides  of  the  table.  The  mounting  table  is  automatically 
reloaded  on  being  pushed  back  into  the  case.  The  warning  slip  having 
been  withdrawn,  the  service  compartment  is  again  filled  by  removing 
the  sliding  cover  which  carries  with  it  the  cover-glass  case,  withdraw- 
ing a  loose  partition  and  sliding  the  cleaned  slips  from  a  stock  com- 
partment into  the  service  compartment 

Whenever  a  cover-glass  is  needed,  the  dust-excluder  in  front  of  the 
proper  slot  is  opened  by  a  touch  of  the  finger,  the  milled  wheel  is 
rotated  and  the  chamois  covered  roller  pushes  the  bottom  cover-glass 
through  the  slot  and  out  upon  the  grooved  table,  where  it  is  readily 
grasped  by  the  forceps.  This  action  is  positive  because  the  friction 
between  chamois  and  glass  is  greater  than  between  two  clean  glass 
surfaces.  The  table  being  grooved,  only  the  extreme  margins  of  the 
cover-glass  touch  it.    A  touch  of  the  finger  closes  the  dust-excluder. 

It  will  be  noted  (a)  that  the  slips  and  covers  are  doubly  protected 
from  atmospheric  impurities  by  the  dust-proof  case  and  the  constant 
contact  of  clean  glass  surfaces  with  each  other ;  and  (b)  that  in  the 
process  of  removd  for  use  they  do  not  come  in  contact  with  an;  sur- 
face from  which  they  receive  dust.  They  come  out  as  clean  as  when, 
weeks  or  months  before,  they  were  put  into  the  case.  Thus  the  dust 
problem  is  solved. — A.  H.  Cole,  A.  M.,  University  of  Chicago. 

Cooling  Paraffine. — ^To  those  who  have  experienced  the  incon- 
venience and  difficulty  connected  with  the  preparation  of  good  par- 
affine sections  in  the  Tropics  or  even  in  the  Tropical  Summers  of  other 
climates,  the  following  simple  device  of  Professor  C.  Gracomini*  may 
be  a  welcome  suggestion. 

»Arch.  Ital.  dc  Biolcgie,  IX,  1888,  p.  880. 
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A  small  rubber  tube,  a  meter  or  so  loug  is  connected  with  a  vessel  of 
ice-water  partly  stopped  at  the  other  end  so  that  a  slow  stream  passes 
through  it.  This  tube  is  wrapped  around  the  parafSne  block  upon  the 
microtome  and  cools  it  off  so  that  thin  sections  can  be  cut 

If  in  winter  the  paraffine  is  too  hard,  the  same  device  with  warm 
water  may  be  resorted  to. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Boston  Society  of  Natural  History,  February  1. — The  fol- 
lowing papers  were  read :  Mr.  H.  L.  Harris,  A  new  instance  of  the 
capture  of  streams ;  Professor  W.  T.  Sedgwick,  The  natural  history  of 
disease. 

February  15. — The  following  papers  were  read :  Professor  Henry 
W.  Haynes,  More  evidence  of  cannibalism  among  the  Indians  of  New 
England ;  Dr.  B.  T.  Jackson,  Notes  on  the  development  of  palms ; 
Dr.  S.  J.  Mixter,  A  Massachusetts  beaver  dam. 

March  1. — The  following  papers  were  read :  Prof.  E.  S.  Morse,  A 
curious  Aino  toy ;  Dr.  C.  Willard  Hayes  and  Mr.  M.  R.  Campbell, 
The  structural  features  (geomorphology)  of  the  southern  Appalach- 
ians. Maps  and  diagrams  were  shown  and  a  discussion  followed.  Pro- 
fessor Davis,  Mr.  Upham  and  others  participating. 

Samuel  Henshaw,  Secretary. 

New  York  Academy  of  Sciences,  Meeting  of  Biological 
Section,  Feb.  13, 1893.  A  paper  on  the  Functions  of  the  Internal 
Ear  was  presented  by  Dr.  F.  S.  Lee,  based  upon  a  study  of  dog-fi^. 
The  results  of  experiments  were  given  showing  that  the  semicircular 
canak  are  sensory  organs  for  dynamical  (rotational)  equilibrium, 
otolithic  parts  for  statical  (resting)  equilibrium.  Each  canal 
appreciates  movement  in  its  own  plane  and  by  a  definite  functional 
combination  of  canals  all  possible  rotational  movements  are  radiated. 
This  theory  explains  compensating  movements  of  eyes,  fins  and  trunk. 
The  method  of  experiment  was  that  of  sectioning  the  branches  of  the 
acoustic  nerve  and  stimulation  (by  rotational  movements)  of  the 
living  swimming  fish. 

In  a  paper  by  Bashford  Dean  on  the  Marine  Laboratories  of  Europe 
a  series  of  views  was  shown  of  the  stations  of  Naples,  Banyuls, 
Boscofi^,  Plymouth,  Arcachon,  the  Helder,  and  St.  Andrews. 

H.  F.  Osborn  described  the  foot  of  Artionyx,  the  new  member  of  the 
order  Ancyhpoda  Cope.  It  is  distinguished  from  Chalicotherium  by 
the  artiodactyle  character  of  ankle  and  pes. 

Bashfobd  Dean,  Bee.  Sec. 
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The  Biological  Society  of  Washington. — The  following 
communications  were  made:  Mr.  M.  B.  Waite,  the  Destruction  of 
Lichens  on  Pear  Trees ;  Mr.  C.  H.  Townsend,  The  Propagation  of  the 
Atlantic  Coast  Oyster  on  the  Pacific  Coast ;  Mr.  Charles  Hallock,  The 
Geographical  Distribution  of  the  Musk-Ox ;  Dr.  C.  Hart  Merriam, 
The  Four-toed  Kangaroo  Rats  (with  exhibition  of  specimens). 

February  25. — Communications :  Mr.  Sheldon  Jackson,  The  Intro- 
duction of  Reindeer  in  Alaska ;  Mr.  M.  B.  Waite,  Variation  in  the 
Fruit  of  the  Pear  due  to  Difference  of  Pollen  ;  Mr.  E.  M.  Hasbrouck, 
On  the  Development  of  the  Appendages  of  the  Cedar  Waxwing ;  Mr. 
F.  A.  Lucas,  The  Food  of  Humming-birds. 

Fredekic  a.  Lucas,  Secretary. 

Anthropological  Society  of  Washington. — Special  Meeting, 
February  14. — The  program  consisted  of  a  lecture,  A  Primitive  Priest- 
hood, by  an  Liitiate.  Illustrated  by  lantern  slides  by  Frank  Hamil- 
ton Cushing. — Weston  Flint,  Secretary, 


SCIENTIFIC  NEWS. 


Errata  in  Mrs.  Bodington's  article  "  Legends  of  the  Sumiro-Acca- 
dians  of  Chaldea"  in  The  American  Naturalist  for  February, 
1893,  p.  105. 
Page  105,  line  2  from  bottom,  for  Bohu  read  Bahu.    (N.  B. 

Bohu  in  the  last  line  is  correct.) 
Page  106,  line  4 ;  for  Herodach  read  Merodach. 
Page  107,  Lines  13, 18,  21, 25,  30,  and  36 ;  for  Tzdubar,  read  Izdu- 

bar. 
Page  107,  Line  14 ;  for  Tshtar  read  Ishtar. 
Page  108,  Line  1 ;  for  Tzdubar  read  Izdubar. 
Page  108,  Lines  12  and  31 ;  for  Tshtar  read  Ishtar. 
Page  209,  Lines  5,  8, 12,  18,  24,  31  and  37 ;  for  Tshtar  read  Ishtar. 
Page  110,  lines  4,  7  and  15 ;  for  Tshar  read  Ishtar. 
In  the  January  Number,  1893. 
Page  14,  Note  1;  for  Story  of  the  Natives  read  Story  of  the 

Nations. 
Dr.  Henry  Wheatland,  of  Salem,  Mass.,  died  February  27, 1893 
aged  81  years.    Dr.  Wheatland  graduated  at  Harvard  in  1834,  and 
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later  at  Harvard  Medical  College.  While  a  student  at  college  be 
received  instruction  in  zoological  studies  from  Nuttall,  the  ornitholo- 
gist and  botanist.  Later  he  turned  to  anatomical  work  and  then  to 
the  study  of  marine  zoology.  Under  bis  instruction  the  late  William 
Stimpson  did  his  first  dredging  in  Massachusetts  Bay.  For  many 
years  Dr.  Wheatland  has  been  President  of  the  Essex  Institute  at 
Salem,  Mass.,  and  he  has  been  trustee  of  both  the  Peabody  Academy 
of  Science  at  Salem,  and  the  Peabody  Museum  of  Archeology  and 
Ethnology  at  Cambridge  since  their  foundation.  In  later  years  his 
energies  have  been  devoted  to  the  study  of  local  history.  Personally, 
Dr.  Wheatland  was  a  delightful  companion,  and  his  stories  of  the 
older  days  of  American  Science  were  especially  interesting. 

Mr.  A.  Smith  Woodward,  of  the  British  Museum,  has  gone  to  the 
Lebanon  to  explore  the  deposit  of  fossil  fishes. 

Professor  R.  Ellsworth  Call  is  now  instructor  in  Physics  and  Chem- 
btry  in  the  Manual  Training  High  School,  Louisville,  Ky. 

The  Tacoma  Academy  of  Sciences  is  endeavoring  to  have  the  name 
Mt  Tacoma  adopted  as  the  official  title  of  what  was  formerly  known 
as  Mt.  Ranier.  If  the  Academy  could  have  the  name  of  the  State  of 
Washington  changed  to  Tacoma  it  would  be  a  great  convenience.  We 
have  too  many  Washingtons  already. 

The  Leuckart  "  Festschrift,''  the  volume  of  the  contributions  of  the 
former  students  of  the  celebrated  Leipzig  zoologist,  brought  together 
at  his  seventieth  birthday,  makes  a  splendid  quarto  volume  illustrated 
by  forty  plates.    Thirty-five  pupils  contributed  to  the  memorial. 

Richard  Greeff*,  Professor  of  Zoology  in  Marburg,  died  August  30, 
in  his  sixty-fifth  year. 

J.  G.  Joessel,  Professor  of  Anatomy  in  the  University  of  Strasburg, 
died  Dec.  4, 1892,  in  his  55th  year. 

Professor  W.  Pfitzner,  of  Strassburg,  has  been  appointed  to  the 
position  left  vacant  by  the  death  of  Professor  Joessel.  His  assistants 
will  be  Drs.  Mechnert  and  Heinrich  Hoyer  (of  Wiirzburg). 

Professor  F.  C.  NoU,  for  many  years  editor  of  the  "  Zoologiscenh 
Garten,"  died  in  Frankfurt  a.  M.  Jan.  14, 1892. 

Dr.  Jan  Pieter  van  Wickevoort  Crommelin,  an  ornithologist,  died 
in  Haarlem,  Holland,  Oct.  20,  1892. 
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Thomas  John  Moore,  Curator  of  the  Liverpool  Museum,  died  Oct. 
31,1892. 

Dr.  Benjamin  Vetter,  Professor  of  Zoology  in  the  Bojal  Polytech- 
nicum  of  Dresden,  and  well-known  as  the  translator  of  many  works, 
died  in  the  night  between  Jan.  1  and  2,  1893. 

Professor  H.  Schaaffhausen,  the  anthropologist  of  Bonn,  is  dead  in 
his  77th  year. 

Professor  James  Ellis  Humphrey  sailed  Feb.  11th  on  a  botanical 
collecting  expedition  to  Jamaica,  where  he  wishes  especially  to  study 
the  algae  of  the  Caribbean  Sea. 

Mr.  Samuel  Henshaw  is  in  charge  of  the  entomol(^cal  collection  of 
the  Museum  of  Comparative  Zoology  at  Harvard. 

The  University  of  Minnesota  is  publishing  a  "  Quarterly  Bulletin." 
From  the  last  issue  (Jan.  30,  '93)  we  gain  the  following :  The  herba- 
rium of  the  University  and  of  the  State  survey  are  merged  together 
In  the  past  three  years  350  species  of  Minnesota  fungi  have  been 
determined.  In  1892  over  20,000  species  of  flowering  plants  were 
collected  in  the  limits  of  the  State,  and  the  collections  now  contain 
about  900  species  from  the  region.  In  the  line  of  geology  considerable 
work  has  been  done  in  collecting  lower  Silurian  fossils  near  the  Uni- 
versity; while  the  collections  have  received  many  additions  fiY>m  other 
States.  In  zoology  considerable  work  is  being  done.  The  Museum 
has  been  fitted  with  cases,  but  the  curator  reports  that  the  collections 
still  leave  much  to  be  desired.  Not  half  the  birds  of  the  State  are 
represented,  while  the  collections  of  fishes,  reptiles,  amphibia,  etc.,  are 
largely  in  prospect.  The  labors  of  the  zoological  survey  during  the 
past  summer  were  mostly  in  the  neighborhood  of  Mille  Lac,  which 
was  pretty  thoroughly  explored,  and  work  is  being  carried  on,  so  that 
a  few  years  hence  there  will  be  one  of  the  best  local  fiuinal  collections 
for  reference  and  comparison  in  the  country.  The  University  also 
proposes  to  establish  a  Biological  station  on  the  upper  Mississippi  to  be 
open  without  fees  to  all  who  may  wish  to  come.  The  location  will  be 
decided  later.  A  laboratory  for  histology  and  embryology  in  the 
College  of  Medicine  has  been  fitted  up  with  equipment  for  elementary 
and  advanced  work. 
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RECENT  STUDIES  OF  CARNIVOROUS  PLANTS.^ 
By  Jared  G.  Smith. 

N.  Tischutkin  published  an  article  in  1889  in  the  Berichte  der 
Deui9chen  Botanischen  Oesellschaft  on  the  cause  of  the  digestion 
of  albumen  by  the  leaves  of  Pinguicula  vulgaris  L.  in  which  he 
endeavors  to  show  that  the  process  of  digestion  is  the  result  of 
the  action  of  Bacteria.  This  is  in  opposition  to  the  theory 
of  Darwin  and  other  authors  that  the  digestion  is  analogous  to 
the  digestion  by  means  of  pepsin  in  the  animal  kingdom. 

In  an  article  in  volume  XII  of  the  Acta  Horti  Petropolitani 

*  he  further  discusses  the  subject  and  concludes  that  the  pepsin 

of  the  leaves  of  insectivorous  plants  is  not  a  secretion  of  the 

plants  themselves  but  is  a  by-product  formed  by  the  numerous 

species  of  Bacteria  found  in  the  digestive  fluid. 

In  his  former  study  Tischutkin  performed  over  one 
hundred  and  fifty  experiments,  using  extracts  from  the  leaves 
of  Pinguicula  and  small  amounts  of  the  secretions  of  the  insect 
catching  leaves.  Into  these  extracts  and  secretions  he  put 
small  cubes  of  coagulated  egg  albumen.  In  no  case  did  there 
follow  any  peptonization  of  the  egg  albumen.  These  resulte 
impelled  him  to  take  up  the  further  study  of  the  relation  of 
micro-organisms  to  the  digestion  of  albuminous  compounds  by 
insectivorous  plants,  using  other  species  and  genera. 

>Shaw  School  of  Botany,  St  Louis.    Read  before  the  Botanical  Seminar  of  the 
UniTcrsity  of  Nebraska,  Feb.  18, 1898. 
28 
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Certain  authors  who  have  investigated  the  digestive  process 
(among  them  Darwin,  Gorup,  Besanz,  Reess  and  Will)  have 
concluded  that  it  is  the  result  of  pepsin  secreted  by  the  plants. 
Others,  as  C.  Morren,  see  only  a  process  of  rotting  and  decay. 
Tischutkin  in  his  former  paper  has  reviewed  the  methods  by 
which  these  various  authors  have  arrived  at  their  results. 
Morren  placed  on  the  leaves  of  Drosera  binata  Labill.  different 
insects  and  cubes  of  coagulated  egg  albumen  and  observed 
that  a  few  hours  afterward  the  albumen  became  transparent, 
the  angles  were  rounded  off,  and  after  a  day  or  two  the  pieces 
entirely  disappeared.  Microscopic  examination  of  the  trans- 
parent fragments  of  albumen  revealed  the  presence  of  bacteriai 
monads,  and  filaments  of  a  mycelium  which  resembled  the 
conjugating  stage  of  some  species  of  Mucorineae.  He  concludes 
that  while  this  dissolving  of  the  albumen  by  some  absorbent 
principle  is  possible,  the  intervention  of  pepsin  is  entirely 
problematic. 

Schimper  in  the  Botmmche  Zeitung  for  1882  tells  of  some 
experiments  which  he  made  with  Sarrdcenia  purpurea.  These 
are  of  great  value  because  made  on  plants  growing  wild  in 
Massachusetts.  A  part  of  the  observations  were  made  on 
insects  caught  by  the  plants,  and  a  part  by  placing  pieces  of 
meat  on  the  leaves.  He  found  that  on  stopping  up  the 
mouths  of  the  leaves  at  their  time  of  opening  and  thus  pre- 
venting the  free  entrance  of  bacteria  the  digestion  took  place 
no  more  rapidly  than  when  the  bits  of  meat  were  placed  in 
pure  water,  and  from  this  fact  he  concluded  that  pepsin  was 
not  present.  He  did  not  test  the  liquid  by  chemical  means. 
He  found  great  numbers  of  worms  in  many  of  the  leaves  and 
thinks  that  they  may  have  something  to  do  in  rendering 
organic  matter  absorbable. 

Hildebrandt  in  the  Botanische  Zeitung  for  1870  tells  of  the 
experiments  made  on  the  leaves  of  Dionsea  musdpula  Ell.  and 
on  the  cups  of  Sarracenia,  Cephalotua  and  Nepertthes.  He 
doubts  very  much  whether  the  insects  caught  are  of  value  to 
the  plants.  "My  observations  on  Dionsea  mvscipula  showed 
me  that  the  long  legged  spiders  which  are  caught  in  the 
leaves  exert  an  injurious  influence  upon  them.    A  slimy  fluid 
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would  be  secreted,  but  after  a  short  time  the  leaves  would 
commeuce  to  die,  if  I  had  not  removed  the  spider  in  time. " 

Aschman  in  1875-6  in  his  work  on  insectivorous  plants 
throws  doubt  on  the  presence  of  pepsin  in  the  secretions  of 
Nepenthes  and  Sarracenia,  and  believes  that  the  digestive 
process  is  simply  putrefaction. 

Thus  we  see  that  many  authors  have  expressed  the  opinion 
that  the  digestion  of  nitrogenous  substances  by  the  secretions 
of  the  leaves  of  insectivorous  plants  is  due  to  disintegration 
through  the  action  of  the  lower  organisms  rather  than  by 
active  ferments  produced  by  the  plant  itself. 

Following  this  preliminary  statement  of  the  published 
data  of  the  subject,  Tischutkin  takes  up  his  own  experiments 
and  gives  the  results  which  he  has  obtained. 

The  objects  which  he  kept  in  view  while  making  these 
experiments  were,  first,  to  see  whether  the  presence  of  lower 
organisms  in  the  secretions  was  a  constant  occurrence ;  second, 
if  uniformly  present,  could  these  organisms  dissolve 
albumen;  and,  third,  to  compare  the  results  obtained  with 
other  insectivorous  plants  with  Pinguicnda  wlgaris.  The 
plants  used  were  Pinguictda  vulgariSj  Drosera  Umgifoliay  D. 
ToUmdifolia,  Dionsea  museipula  and  NepentJies  mastersii.  All  of 
these  plants,  the  last  excepted,  were  cultivated  under  bell-jars 
to  prevent  the  visits  of  insects.  To  procure  the  secretion  he 
excited  the  glands  by  means  of  cubes^of  sterilized  egg  albumen. 
The  leaves  of  the  first  three  species  responded  once  to  the  irri- 
tation, those  of  Dionsea  museipula^  three  times.  The  acid  sap 
thus  obtained  was  examined  microscopically  every  24  hours 
for  five  days.  In  every  case  great  multitudes  of  bacteria  were 
discovered,  and  frequently  there  were  various  moulds  as  well. 
The  author  considers  this  discovery  of  much  importance, 
because  Darwin  had  stated  that  the  secretions  possess  antisep- 
tic properties  which  prevent  the  rapid  appearance  of  micro- 
organisms, and  compared  their  action  with  that  of  the  gastric 
juice  in  the  higher  animals,  which,  as  is  well  known,  destroys 
injurious  and  decay-producing  lower  organisms. 

Gelatine  cultures  were  made  in  the  usual  manner,  using  a 
drop  of  the  secretion  from  Dioncea  and  Drosera  24   hours 
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after  the  commencement  of  the  experiment.  After  the  devel- 
opment of  from  nine  to  ten  generations  on  Fleisch-Peptone- 
Gelatine,  the  different  species  of  bacteria  were  transferred  to 
test  tubes  which  contained  dilute  acid  peptone-free  meat 
bouillon.  Control  experiments  were  made  with  test  tubes 
containing  sterilized  water  acidulated  with  dilute  hydrochlo- 
ric acid.  Into  each  test  tube  was  placed  a  small  cube  of 
sterilized  egg  albumen.  In  all  of  those  test  tubes  in  which 
the  bacteria  developed  there  followed  a  rapid  solution  of  the 
egg  albumen  commencing  at  the  surface  of  the  cubes  and 
invariably  continuing  to  their  centers  until  solution  or  pej)-^ 
tonization  was  complete. 

By  these  experiments  the  author  proved    that    bacteria 
which  possess  the  power  of   dissolving    egg    albumen    are 
always  present  in  the  secretions  of  insectivorous  plants. 
The  number  of  species  that  had  this  power  were : 

In  Pinguicula  vulgaris,  4  species. 

In  Drosera  longifolia,  2  species. 

In  Drosera  rotundifolia,  1  species. 

In  Dionsea  muscipvla,  2  species. 

In  Nepenthes  mastersii,  2  species. 
His  next  experiments  were  made  using  the  leaves  of  Nepen- 
thes, where  comparatively  large  quantities  of  the  fluid  could 
be  procured  without  special  irritation.  He  examined  fully 
developed  pitchers  of  Nepenthes  mastersii  and  N.  kennedyana. 
The  reaction  of  the  secretion  was  neutral.  The  secretion  con- 
tained neither  peptone  nor  insects,  and  yet  there  were  vast 
numbers  of  micro-organisms.  The  liquid  from  a  leaf  of  each 
species  was  poured  into  two  test  tubes,  one  acidulated  with 
dilute  hydrochloric  acid,  the  other  without  addition  of  acid. 
A  small  cube  of  coagulated  egg  albumen  was  placed  in  each 
test  tube,  and  they  were  then  placed  in  a  thermostat  at  a  temper- 
ature of  37.5°  C.  At  the  end  of  sixteen  hours  the  egg  albumen 
in  the  tubes  to  which  hydrochloric  acid  had  been  added,  had 
commenced  to  dissolve,  but  in  the  other  two  was  unchanged. 
This  experiment  was  made  to  satisfy  himself  concerning  tha 
truth  of  observations  made  by  Gorup,  Besanz  and  Will  that 
the  secretion  of  unirritated  pitchers  possessed  the  property 
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of  peptonizing  egg  albumen  only  after  it  bad  passed  from 
neutral  to  acid  reaction.  He  furtber  says  tbat  it  is  extremely 
improbable  tbat  tbis  peptonizing  principle  is  secreted  by  tbe 
glands  of  the  Nepentbes  pitcbers,  but  tbat  it  is  produced  by 
certain  micro-organisms  present  in  tbe  solution.  Hence  tbe 
digestion  tbat  takes  place  is  not  analogous  to  digestion  of 
albuminoids  in  tbe  stomach  of  man,  because  in  the  latter  case 
tbe  secretion  of  gastric  juice  follows  as  a  result  of  direct 
irritation. 

To  demonstrate  tbis  more  fully  be  repeated  bis  experiments 
in  a  modified  form,  using  a  neutral  secretion  which  contained 
no  bacteria.    For  tbis  purpose  he  selected  two  unopened  cups 

of  Nepenthes  coccinea  and  Nepenthes sp.  ? which  were  so  far 

developed  that  tbe  liquid  was  already  present  in  considerable 
quantity.  The  leaves  were  separated  from  tbe  plant  and  tbe 
petioles  were  attached  to  a  ring  stand  so  that  the  pitcher  of 
the  leaf  was  vertical.  The  outside  of  each  pitcher  was  disin- 
fected with  a  freshly  prepared  1:1000  sublimate  solution  in 
water.  After  the  water  of  tbe  sublimate  solution  bad  par- 
tially evaporated,  a  small  hole  3  mm.  in  diameter  was  cut  in 
the  wall  of  the  pitcher  with  a  pair  of  sterilized  scissors.  Tbe 
secretion  from  each  was  then  transferred  by  means  of  a  steril- 
ized pipette  into  two  test  tubes  each  containing  two  cubic 
centimeters  of  distilled  water  and  a  small  cube  of  coagulated 
egg  albumen.  One  of  tbe  test  tubes  was  slightly  acidulated 
with  hydrochloric  acid,  tbe  other  remained  neutral.  The  four 
test  tubes  were  then  placed  in  a  thermostat  at  37.5®  C. 

At  the  end  of  48  hours  there  was  no  solution  of  tbe  egg 
albumen,  though  a  control  experiment  with  a  test  tube  con- 
taining pepsin  gave  positive  results.  Microscopic  examination 
and  gelatine  cultures  gave  negative  results.  These  experi- 
ments were  repeated,  using  the  remainder  of  the  secretion 
diluted  with  a  little  pure  glycerin,  but  tbe  result  was  the 
same. 

In  these  experiments  the  only  question  that  could  be  raised 
was  whether  the  pitcbers  from  which  the  secretion  was  taken 
were  not  too  young  to  contain  pepsin.  But  if  one  remembers 
the  experiments  of  Wunschmann  in  1872,  and  also  considers 
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that  the  cups  were  more  than  half  filled,  there  can  be  little 
doubt  on  this  ground. 

To  obviate  this  objection  the  experiment  was  repeated  in 
another  way.  Two  cups  were  taken,  the  one  from  Nepenthes 
distiUatoria  and  the  other  from  N  hir»uta,  which  were  still 
closed  but  appeared  to  be  just  ready  to  open.  Considerable 
secretion  was  present.  The  cups  were  not  separated  from  the 
parent  plants.  The  wall  of  the  cup  was  sterilized  with  a  sub- 
limate solution  which  was  washed  away  with  sterilized  water. 
Then  a  small  V  shaped  opening  was  cut  in  the  wall  above  the 
surface  of  the  liquid.  Through  this  opening  in  the  wall  of  the 
cup  a  piece  of  sterilized  egg  albumen  one  centimeter  long  and 
one  millimeter  thick  was  introduced  into  the  cup  of  N.  hirsvia 
and  a  piece  J  cm.  long  and  1  mm.  thick,  into  that  of  N  duUl- 
iatoria.  The  openings  in  the  walls  were  then  covered  with 
pieces  of  court  plaster,  and  these  for  protection  from  the 
moisture  of  the  culture  house  were  covered  with  varnish. 
After  four  days  the  cups  opened.  The  pieces  of  egg  albumen 
were  unchanged,  not  even  the  corners  being  rounded  off. 
Pepsin  was  not  present  in  the  secretion  and  bacteria  only  in 
very  small  numbers. 

The  secretion  from  each  cup  was  then  poured  out  into  ster- 
ilized test  tubes  containing  small  pieces  of  white  of  egg,  and 
they  were  set  aside  at  a  temperature  of  20-22®  C.  The  white 
of  egg  in  the  secretion  from  N  distillatoria  was  dissolved  in 
four  days,  that  in  the  secretion  of  N  hirsuta  in  five.  At  the 
same  time  enormous  quantities  of  bacteria  were  developed. 

After  finishing  these  experiments  the  author  noticed  an 
article  in  the  Comptes  Rendtis  for  1890,  by  Dubois,  who  had 
experimented  with  the  secretions  of  various  Nepenthes  spe- 
cies taken  before  the  cups  had  opened.  Dubois's  results  agree 
with  those  of  Tischutkin.  The  secretion  taken  from  the  cups 
just  as  they  were  ready  to  open  did  not  contain  pepsin  and 
did  not  affect  the  cubes  of  albumen.  But  after  having  been 
exposed  to  the  air  for  some  time,  putrefaction  commenced  and 
the  resultant  liquid  contained  traces  of  pepsin.  Dubois  draws 
the  following  conclusions  from  his  experiments. 
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That  the  secretion  of  Nepenthes  does  not  contain  any 
and  that  Nepenthes  is  not  an  insectivorous  plant. 
That  the  phenomenon  of  disintegration,  called  ''  diges- 
by  Hooker,  was  without  doubt  due  to  the  presence  of 
organisms  and  not  to  the  secretions  of  the  plant  itself, 
author  finds  that  the  results  of  his  various  experiments 
hat  all  the  disint^ration  of  nitrogenous  substances  by 
ives  of  insectivorous  plants  is  direcUy  dependent  upon  the 
ce  of  certain  lower  organisms,  principally  bacteria,  in 
^retions  of  the  plants. 

secretion  contains  bacteria  of  many  different  species, 
^occi  and  rod-shapes,  and  sometimes  the  mycelia  of 
s  or  other  fungi.  It  is  evident  that  most  of  these  orga- 
are  carried  into  the  cups  by  the  air,  though  some  may 
shed  in  by  rain  drops  or  carried  on  the  bodies  of  insects. 
Dlution  of  albuminous  compounds  commences  simulta- 
y  with  the  development  of  great  numbers  of  micro- 
isms  in  the  secretion. 

I  secretion  of  the  leaves  of  insectivorous  plants  is  not 
;ous  to  the  gastric  juice  of  the  higher  animals.  Jt  is 
I  medium  in  which  bacteria  may  live  and  develop 
they  are  breaking  up  nitrogenous  organic  insoluble 
mnds  and  preparing  them  for  assimilation  by  the  plant, 
ill  not  be  uninteresting  to  present  a  table  showing  the 
cal  composition  of  the  secretion  of  various  Nepenthes 
5.  The  calcium  and  magnesium  are  in  composition 
Dalic  and  citric  acids. 

Malic  acid  and  a  trace  of  citric  acid  38.61  % 

Potassium  chloride  (Chlorkalium)  50.42 

Sodium  carbonate  6.36 

Calcium  2.59 

Magnesium  2.59 

Organic  matter — a  trace 


100.57. 
re  are  no  free  acids  in  the  liquid,  though  Dr.  Turner  in 
eported  a  trace  of  oxalic  acid. 
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Without  doubt  these  genera  constitute  a  group  entirely 
unique.  They  furnish  great  natural  bacteriological  laborato- 
ries in  which  the  cultivation  of  microbes  which  are  beneficial 
to  the  plant  is  carried  on.  It  is  in  a  certain  sense  a  symbiosis 
between  the  lowest  and  the  most  highly  organized  plants. 
The  higher  organisms  furnish  a  food  supply  for  the  use  of  the 
microbes  in  order  that  they  may  in  turn  be  benefited  by  food 
stuffs  which  the  lower  organisms  manufacture  and  furnish  in 
convenient  form.  That  the  nitrogenous  compounds  set  free 
by  the  dissolution  of  the  egg  albumen  are  really  absorbed  is 
shown  by  Darwin  in  his  experiments. 

On  the  ground  of  his  experiments  the  author  offers  his  con- 
clusions as  follows : 

1st.  The  disintegration  of  albuminous  compounds  by  the 
secretions  of  carnivorous  plants  is  due  to  the  growth  of  micro- 
organisms, principally  bacteria. 

2.  Micro-organisms  possessing  the  power  of  dissolving 
albuminous  compounds  always  vegetate  in  the  secretions  of 
completely  developed  carnivorous  plants. 

3.  The  disintegration  of  the  albumen  does  not  commence 
at  the  moment  of  the  secretion  of  the  fluid,  but  only  after 
micro-organisms  have  developed  in  sufficient  numbers  in  the 
secretion. 

4.  The  micro-organisms  found  on  the  leaves  of  carnivorous 
plants  come  principally  from  the  air,  though  they  may  be 
derived  from  other  sources. 

5.  The  name  "  carnivorous  "  plants  is  to  be  understood  in 
the  sense  that  the  plants  only  assimilate,  the  products  which 
the  lower  organisms  have  set  free. 

6.  The  r61e  of  the  plant  itself  is  only  to  furnish  a  medium 
in  which  certain  micro-organisms  may  live  and  develop. 
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A  NEW  THEORY  OF  THE  MECHANICAL  EVOLUTION 
OF  THE  METAPODIAL  KEELS  OF  DIPLARTHRA. 

By  J.  L.  WoRTMAN,  M.  D. 

In  th^  last  number  of  the  Journal  of  Morphology,  Mr.  Aus- 
tin Carey  gives  the  resulte  of  his  studies  in  the  foot  structure 
of  the  Ungulates.  A  fair  statement  of  his  main  conclusions, 
or  rather  perhaps  the  pith  and  substance  of  his  argument  is  to 
be  found  in  the  concluding  sentence  of  his  article  which  reads 
as  follows :  "  That  the  lines  of  evolution  have  progressed  with 
but  few  useless  side  variations  seems  to  be  the  uniform  testi- 
mony of  paleontologists ;  but  that  race  changes  follow  those 
produced  in  individual  life,  or  that  they  are  directly  caused 
by  their  mechanical  surroundings,  I  do  not  think  has  been 
satisfactorily  shown. " 

It  is  not  my  intention  to  enter  here  into  a  criticism  or  gen- 
eral discussion  gf  the  points  this  author  has  raised  in  his 
argument,  nor  will  I  undertake  to  discuss  at  this  time  the 
broad  question  of  the  transmission  of  acquired  characters.  I 
do,  however,  wish  to  say  a  few  words  upon  the  question  of  the 
production  of  crests  and  keels  upon  the  distal  extremities  of 
the  metapodial  bones.  Upon  this  point  Mr.  Carey  says,  (p. 
341)  "  The  crests  and  grooves  on  the  lower  metacarpal  ends 
in  some  forms,  produced  apparently  in  relation  to  the  sesamoid 
bones,  is  one  of  the  most  marked  examples  of  probable 
mechanical  evolution. "  "  But  before  such  structures  can  be 
said  to  prove  the  inheritance  of  acquired  characters,  the  ques- 
tion should  be  tested  whether  they  are  not  produced  some- 
where in  the  history  of  each  individual  by  the  necessary 
interaction  of  parts."  He  further  adds  in  a  footnote  that 
"  The  crests  in  certain  highly  specialized  forms,  like  the  horse 
and  deer,  reach  round  to  the  anterior  face  of  the  bone  and 
apparently  cannot  thus  be  interpreted  or  assigned  to  any 
mechanical  origin  that  is  obvious. " 
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With  reference  to  Mr.  Carey's  first  proposition  that  these 
metapodial  crests  are  produced  during  the  life  of  each  individ- 
ual by  the  necessary  interaction  of  parts,  it  appears  to  me  to 
be  a  very  simple  one  indeed.  If  they  are  produced,  by  pres- 
sure during  the  lifetime  of  each  individual,  and  are  not 
inherited,  then  clearly  we  should  find  the  crests  absent  in  new 
born  animals  that  had  never  walked,  and  in  which  the  meta- 
podials  had  not  been  subjected  to  any  impact  or  pressure 
whatever.  I  have  taken  the  trouble  to  examine  a  number  of 
such  examples  in  which  the  distal  ends  of  the  bones  were  entirely 
cartilaginous,  and  I  find  that  the  keels  and  grooves  are  as 
well  developed  as  they  are  in  the  adult  animal.  I  will  cite 
one  case  in  particular  in  which  I  happen  to  know  the  history 
completely.  During  the  past  winter,  a  young  hippotamus  was 
bom  in  the  Zoological  Gardens  in  Central  Park,  and  it  was 
stated  to  have  been  a  premature  birth ;  the  animal  lived  but 
twenty-four  hours,  and  I  was  informed  by  the  keeper  that  it 
never  stood  upon  its  feet.  An  examination  of  the  feet  shows 
that  the  distal  ends  of  the  metapodials  are  entirely  cartilagi- 
nous, and  in  them  the  keels  are  as  well  prefigured  in  cartilage 
as  they  are  performed  in  bone  in  the  adult  animal.  I  have 
also  found  the  same  to  be  true  of  newborn  rabbits  and  guinea- 
pigs.  In  another  case  of  a  young  buffalo  calf  preserved  in  the 
American  Museum  Collection,  the  distal  keels  of  the  metapod- 
ials are  complete  notwithstanding  the  fact  that  the  epiphyses 
of  all  the  bones  are  very  imperfectly  ossified.  This  evidence, 
it  appears  to  me,  eflfectually  disposes  of  the  question  of  the 
production  of  these  structures  during  the  lifetime  of  the  indi- 
vidual. They  are  as  truly  inherited  as  is  the  number  of  digits 
or  any  other  important  organ  in  the  animal  economy. 

Mr.  Carey  further  states  in  his  concluding  remarks  that 
"  Plasticity  of  bone,  using  the  word  plasticity  not  in  a  physical 
sense  merely,  but  to  include  absorption  under  pressure,  will 
probably  account  for  much  structure  in  the  foot  and  elsewhere, 
especially  in  connection  with  the  joints  and  in  the  field  of 
variation  and  correlation.  "  Now  just  what  Mr.  Carey  means 
by  "  absorption  under  pressure  "  is  not  clear  to  my  mind.  If 
he  means  a  process  similar  to  that  of  the  absorption  of  the  roots 
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of  the  temporary  or  milk  teeth,  then  the  term  "  under  pres- 
sure "  is  especially  inappropriate,  since  Tomes  has  shown^  that 
this  process  is  entirely  independent  of  pressure  of  any  kind 
whatever,  but  is  in  some  way  connected  with  the  presence  of 
"  myeloid  "  or  "  giant "  cells.  The  only  other  process  of 
"  absorption  under  pressure  "  with  which  I  am  acquainted,  is  a 
pathological  one.  In  this  case  the  pressure  is  sufficiently 
severe  to  cut  oflf  entirely,  or  seriously  affect  the  supply  of 
nutrition,  thereby  causing  the  death  of  the  part  and  its  subs^- 
quent  removal  by  sloughing.  This  however  may  be  very 
gradual,  so  gradual  in  fact,  as  to  resemble  a  perfectly  normal 
change,  as  is  often  seen  in  the  pressure  of  an  aneurismal  sac 
upon  a  neigboring  bone.  It  may  be  true  that  a  process  of  this 
nature,  having  its  origin  in  a  strictly  pathological  cause,  may 
have  become  normal.  Indeed,  Huxley  has  remarked*  that  it 
is  not  always  easy  to  draw  the  line  between  pathological  and 
normal  changes.  Upon  the  whole,  however,  it  seems  to  me 
that  before  we  can  admit  this  principle  of  "absorption  under 
pressure  "  as  having  played  any  important  part  in  the  modifi- 
cation of  the  skeleton,  we  must  require  further  proof  of  its 
existence  and  its  method  of  operation. 

That  living  bone  tissue  is  plastic,  I  should  say  highly  plastic 
and  that  too  in  the  ordinary  physical  sense,  is  so  abundantly 
demonstrated  upon  every  hand,  that  no  further  argument  is 
necessary  to  establish  the  truth  of  this  proposition.  It  is  rec- 
ognized and  acted  upon  in  everyday  surgical  practice,  and  the 
number  of  cases  wherein  entirely  new  joints  have  been  formed 
in  old  dislocations,  leaves  nothing  to  be  desired  to  complete 
the  proof.  The  changes  thus  produced  however,  have  all 
occurred  within  the  lifetime  of  the  individual  and  it  yet 
remains  to  be  proven  that  they  are  capable  of  transmission  to 
succeeding  generations. 

With  reference  to  the  production  of  the  metapodial  keels  or 
crests.  Cope  has  explained  it  in  the  didactyle  foot  at  follows^ : 
"  A  similar  cause  produces  a  similar  result  in  the  development 

>Dental  Anatomy,  p.  197 

'Address  to  the  British  Medical  Association,  London  Lancet. 

'The  Artiodac(y)a,  American  Naturalist,  March  1S89,  p.  115. 
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of  the  tongue  and  groove  articulation  between  the  metapodials 
and  first  phalanges.  In  alighting  on  a  didactyle  foot,  the  toes 
are  naturally  spread,  the  result  being  to  throw  both  the  first 
phalanges  away  from  the  median  line,  or  axis  of  impact,  in 
divergent  directions.  The  result  of  this  impact  is  to  produce 
upon  each  metapodial  condyle  as  in  the  case  of  the  humerus, 
an  external  roller  of  smaller  diameter  than  the  rest  of  the 
condyle,  and  separated  from  it  by  an  abrupt  crest.  In  both 
humerus  and  metapodial  bones  these  crests  are  accentuated  by 
a  pinching  process  during  flexion  and  ei^tension.  This  is 
produced  by  the  longitudinal  torsion  which  results  in  all 
limbs  in  motion  from  the  arrest  of  the  outward  rotation  of  the 
foot  by  the  earth  on  alighting.  The  pinching  of  a  keel  by 
its  groove  takes  place  at  all  points  in  the  length  of  the  former, 
reached  by  the  opposite  sides  of  the  extremities  of  the  latter 
during  flexion  and  extension.  This  keel  becomes  acute  and 
prominent  in  the  Booidea  and  extends  to  the  anterior  face  of 
the  condyle.  This  development  has  been  apparently 
especially  due  to  the  presence  of  two  sesamoid  bones,  embed- 
ded in  the  flexor  tendons,  one  on  each  side  of  the  middle  line 
of  the  posterior  side  of  the  metapodial  condyle.  The  fissure 
between  these  two  bones  has  permitted  the  moulding  of  the 
surface  into  a  keel  to  fit  it.  That  this  has  been  the  case  is 
further  indicated  by  the  fact  that  a  median  trochlear  surface 
exists  at  the  distal  extremity  of  the  first  phalanx  in  all  mam- 
mals. But  a  single  flexor  tendon  crosses  this  articulation,  and 
it  contains  but  one  sesamoid  bone,  to  which  the  trochlear  sur- 
face is  moulded  in  a  concave  surface,  as  is  the  case  of  the 
patella  and  the  rotular  groove  of  the  femur.  " 

In  support  of  Cope's  proposition,  that  the  development  of 
crests  or  keels  upon  the  plantar  or  palmar  aspect  of  the  distal 
end  of  the  metapodials,  is  due  primarily  to  the  presence  of 
two  sesamoids  imbedded  in  the  flexor  tendons,  I  can  add 
that  in  every  case  where  these  sesamoids  are  present,  and 
pressure  is  exerted  by  the  flexure  of  the  phalanges  upon  the 
metapodials,  the  keels  are  developed,  and  conversely,  that 
where  the  sesamoids  are  absent  or  are  present  without  pres- 
sure, the  keels  are  absent.    The  human  foot  and  hand  are 
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excellent  examples  of  this.  In  the  foot  there  are  two  sesa- 
moids developed  in  the  tendons  of  the  flexor  brevis  hallucis  a& 
they  pass  over  the  end  of  the  metatarsal  of  the  great  toe,  to  be 
attached  to  the  phalanx.  Now  in  the  act  of  walking  the 
greater  part  of  the  weight  of  the  body  falls  upon  this  digit  and 
as  the  heel  is  raised  and  the  foot  is  brought  into  a  more  or  less  . 
vertical  position,  these  tendons  are  put  upon  the  stretch  and 
pressure  results;  in  this  metapodial,  therefore,  we  find  the 
keel  present.  In  the  other  digits  the  sesamoids  are  absent 
and  there  is  no  keel  developed.  In  the  upper  extremity  there 
are  sesamoids  developed  in  the  tendons  of  the  ,^ea;or  brevis  poU 
lids  at  the  metacarpo-phalangeal  articulation,  but  owing  to 
lack  of  pressure  the  keel  is  absent.  Again  in  the  Spider 
Monkey  there  are  two  sesamoids  present  in  the  tendons  of  the 
short  flexors  of  the  great  toe  and  the  keel  is  developed,  while 
in  the  other  digits  there  are  no  sesamoids  and  no  keels.  In 
other  species  of  monkeys  on  the  other  hand  such  as  the  Mac- 
aques, the  sesamoids  are  present  and  the  keels  are  developed 
upon  all  the  metapodials.  These  monkeys  are  said  to  be  less 
arboreal  in  their  habits,  which  would  explain  the  difference  in 
the  matter  of  sesamoids  and  keels.  Among  the  Marsupials 
there  is  no  patella  in  the  Vulpine  Phalanger,  and  here  we  find 
that  the  rotular  groove  of  the  femur  is  very  little  developed* 
The  hallux  is  without  the  sesamoids  and  there  is  no  keel, 
notwithstanding  the  fact  that  there  are  both  sesamoids  and  keels 
in  the  other  metapodials.  These  cases  could  be  multiplied 
indefinitely  showing  the  same  results.  I  have  in  fact  failed  to 
find  a  single  example  of  a  metapodial,  in  which  sesamoids  are 
present  and  pressure  is  exerted,  which  does  not  show  the  presence 
of  the  primary  keel, 

I  will  now  consider  Mr.  Carey's  other  proposition  viz :  that 
the  crests  or  keels  in  certain  highly  specialized  forms  reach 
around  to  the  anterior  face  of  the  bone,  and  are  not  explain- 
able by,  nor  cannot  be  assigned  to  any  mechanical  reason  that 
is  obvious.  I  must  say  that  when  I  met  with  this  problem 
several  years  ago,  I  was  somewhat  at  a  loss  to  understand  how 
any  mechanical  explanation  could  possibly  be  applied  to  its 
Professor  Cope's  explanation  of  the  extension  of  these  keels  in 
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the  didactyle  foot  may  possibly  be  the  correct  one,  but  I  am 
inclined  to  doubt  it  seriously.  It  certainly  cannot  apply  to 
the  monodactyle  foot  since  it  is  inconceivable  that  any 
"pinching"  could  occur  in  flexion  and  extension  of  the 
phalanges  upon  the  metapodials ;  for  the  reason  that  there  is 
.  no  spreading  such  as  he  describes  in  the  didactyle  foot.  It  is 
moreover  manifestly  impossible  that  the  sesamoids  could  have 
come  into  play  to  form  the  keel,  because  the  amount  of  exten- 
sion necessary  to  bring  them  into  the  proper  position  would 
be  so  great  as  to  cause  complete  dislocation  of  the  phalanx. 
How  then  can  this  extension  of  the  keels  be  explained  upon 
the  basis  of  mechanics  ? 
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Figure  1. — Coryphodon^  Median  digit  of  the  Manus,  posterior  view.     (Coll.  Am. 
Mus.  Nat.  Hist.) 

In  the  first  place  it  is  necessary  to  call  attention  to  the  fact 
that  at  least  three  positions  have  been  assumed  in  the  various 
stages  of  the  evolution  of  the  ungulate  foot,  viz :  a  p  1  a  n  t  i- 
grade  or  subplantigrade  position,  in  which  not  only 
the  phalanges  but  the  metapodials  are  applied  to  the  ground 
in  walking,  as  in  the  hind  feet  of  Coryphodon  and  all  the  earlier 
forms ;  second,  adigitigrade  position,  in  which  only  the 
phalanges  are  applied  to  the  ground  in  walking,  as  in  such 
forms  as  the  tapir,  rhinoceros  and  the  earlier  representatives 
of  the  horse  series ;  and  finally  the  unguligrade  position 
in  which  the  weight  of  the  body  is  supported  entirely  upon  the 
terminal  or  ungual  phalanges.      This  position   of  the  foot 
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belongs  to  the  higher  forms  of  both  the  odd  and  the  even-toed 
ungulates.  Now  if  we  attempt  to  trace  the  history  of  the 
metapodial  keels  in  the  evolution  of  such  a  form  as  the  horse, 
no  one  will  deny,  it  seems  to  me,  that  we  have  here  an 
unusually  complete  phylum  represented,  which  clearly  indi- 
cates the  different  stages  in  their  development.  In  the  earlier 
members  of  this  series,  such  for  example  as  Hyracotherium,  the 
keels  are  confined  to  the  plantar  and  palmar  surfaces  of  the 
metapodials,  and  the  animal  was  subdigitigrade.  In  such  a 
form  as  Meeohippus,  on  the  other  hand,  we  pass  from  the  digi* 
tigrade  position  of  the  foot  to  that  of  the  unguligrade,  wherein 
the  weight  of  the  body  was  supported  upon  the  terminal 
phalanx  or  cofiSn  bone.  Just  what  induced  this  change  is 
unknown,  but  it  is  more  than  probable  that  it  was  in  some 
way  connected  with  the  reduction  of  the  lateral  toes. 

We  do  not  yet  know  with  certainty  the  ancestors  of  the 
horse  series  beyond  Hyracotherium,  but  there  can  be  little  doubt 
that  the  feet  were  pentadactyle  and  plantigrade.  So  far  at 
least  as  the  metapodials  are  concerned,  we  have  such  a  condi- 
tion in  Coryphodon,  in  which  the  keels  are  but  faintly  indica- 
ted, and  the  two  lateral  grooves  of  which  the  primary  keel 
forms  the  common  median  wall,  are  in  the  first  stages  of 
development.  There  is  every  reason  to  believe  that  this  ani- 
mal was  plantigrade  or  subplantigrade  in  gait,  and  that  the 
&ilure  to  develop  the  keels  was  due  to  the  more  equal  distri- 
bution of  the  strain  upon  all  the  digits.  This  is  true  of  the 
foot  of  the  elephant  in  which  we  observe  another  structure 
which  has  certainly  had  much  to  do  with  the  retardation  of 
keel  development  viz :  a  very  thick  plantar  pad.  The  posses- 
sion of  this  pad  not  only  tends  to  distribute  the  strain  and 
equalize  the  pressure  but  at  the  same  time  limits  the  amount 
of  flexion  and  extension  of  the  phalanges.  It  is  a  fact  worthy 
of  especial  note,  and  one  which  I  will  make  use  of  later  on, 
that  in  all  these  forms  wherein  the  lateral  grooves 
and  keels  are  verylittle  developed,  the  plantar 
borderofthe  arctic  ular  surface  ofthe  first  pha- 
lanx is  not  at  all  notched.  It  is  also  to  be  noted 
that  the  feet  are  short  and  spreading. 


Digitized  by 


Google 


428 


The  American  NaiuralUL 


[May^ 


With  the  assumption  of  the  digitigrade  position  however, 
the  plantar  pad  was  reduced,  the  foot  became  more  elongated, 
and  the  strain  became  more  localized.  In  this  position  of  the 
foot  the  weight  of  the  body  falls  upon  the  phalanges,  which 
are  now  bent  at  a  considerable  angle  upon«  the  metapodials, 
and  an  especial  strain  is  produced  by  the  flexor  tendons  where 
they  pass  over  the  distal  ends  of  the  metapodials.  In  a  foot  of 
this  type  therefore,  do  we  find  a  considerable  advance  in  the 
development  of  the  median  keel  and  lateral  grooves  of  the 
metapodials  ?  Those  of  the  third  digit  are  most  advanced  for 
the  reason  that  the  strain  is  more  concentrated  and  localized 
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Figure  2. — Modem  Tapir.    Posterior  or  plantar  surface  of  the  bind  foot. 

at  this  point.  In  none  of  the  metapodials  however,  do  the- 
lateral  grooves  and  keel  extend  more  than  half-way  around 
the  articular  ends,  nor  does  the  keel  rise  but  little  above  the- 
lateral  boundaries  of  the  grooves.  This  is  well  shown  in  such 
forms  as  the  tapir,  rhinoceros,  Hyracotherium  and  nearly  all 
the  Eocene  Perissodactyla.  While  the  foot  remained  in  the 
digitigrade  position,  the  median  keel  of  the  metapodials  made 
little  or  no  impression  upon  the  lower  edge  of  the  articular 
surface  of  the  proximal  phalanx,  for  the  reason  that  the  main 
flexure  of  the  foot  was  between  the  first  phalanges  and  the- 
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metapodials,  which  would  throw  the  keels  so  far  back  as  to 
seldom  come  in  contact  with  the  proximal  phalanx.  In  the 
middle  toe  or  third  digit,  of  the  digitigrade  foot  however,  the 
main  flexure  of  this  toe  is  momentarily  transferred  from  the 
articulation  between  the  metapodial  and  first  phalanx  to  that 
between  the  second  and  third  phalanges  in  the  act  of  walking, 
and  this  straightening  out  of  the  first  two  phalanges,  so  as  to 
bring  them  in  a  line  with  the  long  axis  of  the  metapodial,  has 
caused  the  keel  to  impinge  upon  the  lower  edge  of  the  articu- 
lar surface  of  the  first  phalanx  which  has  become  distinctly 
notched. 


fip 


FlGU&E  Z.—MesoAi/^.  Outer  view  of  the  left  hind  foot.  B,  Distal  surface  of 
median  metatarsal,  C,  Proximal  surface  of  median  first  phalanx.  (Collection 
Amer.  Mus.  Nat.  Hist.) 

It  follows  that  in  such  forms  as  the  tapir,  rhinoceros,  Hyra- 
cotherium,  and  in  fact  in  all  of  the  truly  digitigrade  Perisso- 
dactyla,  the  first    phalanx  of  the  median  digit  is  always 

29 
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slightly  notched,  while  the  first  phalanges  of  the  lateral  digits 
are  without  the  notch.  This  is  an  important  fact,  and  in 
connection  with  what  has  just  been  said  of  Coryphodon,  I  think 
that  it  may  be  accepted  as  demonstrated,  that  t  h  e  forma- 
tion of  this  notch  is  due  to  the  impact  of  the 
keel  upon  the  lower  border  of  the  phalanx.  Up  to  this  stage 
therefore,  we  have  the  following  conditions,  viz :  a  compara- 
tively low  primary  keel  bounded  upon  either  side  by  well 
marked  lateral  grooves  whose  outer  borders  are  as  much 
elevated  as  the  keel.  We  also  note  that  the  grooves  and  keel 
extend  but  half-way  around  the  end  of  the  metapodial,  and 
that  the  lower  edge  of  the  first  phalanx  in  the  middle  toe  is 
distinctly  notched.  This  may  be  termed  the  digitigrade 
stage  in  the  development  of  the  keel. 

In  the  next  orunguligrade  stage  of  this  development, 
beginning  with  Mesohippus^  the  foot  changed  from  the  digiti- 
grade to  the  unguligrade  position  in  which  the  main  flexure 
of  the  foot  was  transferred  to  the  articulation  between  the  two 
last  phalanges,  and  the  two  proximal  phalanges  came  to 
occupy  a  position  in  line  with  the  long  axis  of  the  metapodial. 
It  is  in  this  genus  therefore,  that  we  find  the-  first  distinctive 
evidence  of  an  advance  of  the  metapodial  keel  around  the 
lower  surface  toward  the  dorsal  aspect  of  the  bone.  While 
this  advance  or  extension  of  the  keel  is  slight,  it  is  interesting 
to  note  that  the  notch  in  the  first  phalanx,  which  we  see  just 
beginning  in  the  tapir,  has  now  been  transformed  into  a 
groove  and  extended  nearly  across  the  articular 
face  ofthe  bone.  We  are  thus  able  to  demonstrate  that, 
in  the  further  extension  of  the  keel  of  the  metapodial  beyond 
that  of  the  digitigrade  stage,  the  groove  was  formed  in  the 
phalanx  first  It  is  to  be  further  noted  that  the  keel  has 
become  prominent  and  that  the  lateral  grooves  of  the  meta- 
podials  are  almost  entirely  obliterated,  at  least  their  outside 
walls  have  disappeared,  leaving  two  nearly  plain  articular 
surfaces  separated  by  a  now  prominent,  or  secondary 
median  keel.    Again,  if  the  bones  be  placed  in  position. 

^It  is  highly  probable  that  the  most  incipient  stages  of  this  process  are  to  be  traced 
to  forms  somewhat  older  than  this  genus. 
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that  is,  if  the  first  phalanx  be  articulated  with  the  metapodial, 
it  will  been  seen  that  when  the  phalanx  is  placed  in  a  line 
with  the  metapodial  or  very  nearly  so,  there  is  equal  bearing 
upon  all  parts  of  the  two  articular  surfaces  of  the  bones  ;  but 
if  the  phalanx  is  flexed  even  to  a  slight  extent,  then  the  bear- 
ing falls  largely  upon  the  keel  for  the  metapodial  surface  and  the 
shallow  groove  for  the  phalangeal  surface.  When  I  say  flexed 
I  mean  bent  in  the  direction  of  the  plantar  side  of  the  foot. 


?$?■ 


Figure  4. — Modem  horse.     Distal  view  of  median  metatarsal  or  cannon  bone, 
showing  complete  keel. 

How  now  can  we  apply  these  facts  to  the  mechanical 
explanation  of  the  further  extension  of  the  keel  toward  the 
dorsal  side  of  the  raetapodials  ?  When  the  foot  assumed  the 
unguligrade  position  permanently,  we  can  understand,  and 
have  in  fact  already  seen  how  the  keel  impinges  upon  and 
produces  the  notch  in  the  phalanx.  Any  flexure  of  the  pha- 
lanx upon  the  metapodial,  under  pressure  would  bring  the 
keel  to  a  more  advanced  position  with  reference  to  the  phalan- 
geal articulation,  and  would  cause  an  extension  of  the  notch 
in  the  phalanx  so  as  to  form  a  groove.  That  the  phalanx  is 
so  flexed  is  evident  to  anyone  who  has  ever  studied  carefully 
the  movements  of  the  foot  of  a  horse  in  the  act  of  pulling  a 
heavy  load  up  an  inclined  surface.  Here  the  phalanx  is  seen 
to  be  greatly  flexed  when  the  foot  strikes  the  ground  and  is 
therefore  under  great  strain  and  pressure.  I  speak  of  it  par- 
ticularly in  a  horse  pulling  a  load,  because  it  is  more  noticea- 
ble in  this  case  than  in  the  unencumbered  animal,  but  what 
is  true  of  one  is  also  true  of  the  other.  Now  in  an  animal  in 
which  the  keels  and  grooves  were  little  or  not  at  all  advanced, 
such  as  was  the  case  with  the  ancestor  of  the  horse  when  he 
emerged  from  the  digitigrade  and  assumed  the  unguligrade 
position  of  the  foot,  the  flexure  of  the  phalanx  brought  the 
keel  forward  and  produced  a  groove  in  the  phalanx.      As  the 
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phalanx  went  back  to  its  more  normal  position,  that  is,  in  line 
with  the  long  axis  of  the  metapodial,  there  would  then  be  a 
plane  surface  of  bone  lying  immediately  in  front  of  the  keel 
which  would  be  opposed  to  a  groove  in  the  phalanx.  An 
extension  of  the  keel  would  necessarily  follow  as  a  result  of 
moulding  of  this  metapodial  surface  to  fit  the  groove.  Flex- 
ion, therefore,  of  the  phalanx  upon  the  metapodial  under 
pressure,  bringing  the  keel  already  formed  to  a  more  and  more 
anterior  position  with  reference  to  the  articular  surface  of  the 
phalanx,  thus  causing  it  to  become  grooved,  and  the  subse- 
quent moulding  of  the  keel  to  fit  this  groove,  I  conceive  to  be 
the  complete  mechanical  explanation  of  the  production  of  this 
structure.  The  various  stages  in  the  forward  extension  of  the 
keel  is  to  be  found  in  such  series  as  Hyrdcotherium,  Epikippus, ' 
MesokippiLSy  Anchitherium,  Hipparion  and  Equvs, 


Figure  6. — Modern  Tapir.     Middle  toe  inside  view,  showing  position  of  the 
phalanges  upon  the  ground. 

In  the  preceding  discussion,  only  the  possibility  of  the  meta- 
podial keels  having  been  produced  and  extended  forward  by 
mechanical  means,  has  been  shown.  I  will  now  turn  to  the 
matter  of  the  application  of  this  reasoning  to  the  somewhat 
broader  question  of  the  transmission  of  acquired  characters^ 
and  see  whether  or  not  any  argument  can  be  adduced  in  sup- 
port of  the  proposition  that  the  development  of  these  structures 
has  been  due  solely  to  mechanical  causes,  and  that  they  have 
in  time  been  transmitted  to  succeeding  generations.  Upoa 
this  hypothesis  it  must  be  assumed  that  the  changes  took 
place  first  within  the  lifetime  of  the  individual  and  that  they 
finally  came  to  be  inherited.  It  must  likewise  be  shown  that 
wherever  a  groove  or  a  keel  has  occurred,  there  must  have 
been  pressure,  impact  or  strain,  exerted  at  that  particular 
point  suflScient  to  accomplish  the  result.     The  only  other  pos- 
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sible  explanation  of  these  structures  is  upon  the  hypothesis  of 
the  accumulation  of  a  number  of  spontaneous  variations  in 
this  direction,  entirely  independently  of  any  mechanical 
results  acquired  during  the  lifetime  of  the  individual.  Accord- 
ing to  this  theory,  all  mechanical  influence  must  of  necessity, 
be  rigidly  excluded,  for  the  reason  that  it  is  possible  for  it  to 
have  been  exerted,  or  come  into  play  only  during  the  time 
that  the  foot  was  in  use,  and  therefore,  during  the  lifetime  of 
the  individual.  If  mechanical  influence  is  admitted  even  to 
the  slightest  extent,  then  the  whole  proposition  of  the  trans- 
mission of  acquired  characters  is  at  once  proven,  and  who  can 
say  how  much  is  due  to  mechanics  and  how  much  to  natural 
selection  ? 

In  the  production  of  the  completed  keel  and  phalangeal 
groove,  it  must  be  shown  by  those  who  hold  the  theory  of 
origin  purely  by  natural  selection  that  they  are  congenit- 
ally  correlated  strudureSy  otherwise  they  must,  according  to  the 
very  nature  of  the  case,  have  proven  injurious  to  their 
possessor.  In  order  for  a  keel  to  be  useful  it  must  be  accom- 
panied by  a  groove  into  which  it  is  received.  In  other  words 
it  must  be  shown  that  any  variation  in  the  one  must  have 
affected  the  other,  I  shall  now  attempt  to  show  that  the 
keels  and  grooves  are  not  congenitally  cor- 
related. It  has  been  shown  in  the  preceding  pages,  that 
the  phalangeal  notch  which  is  the  earliest  and  incipient  stage 
of  the  phalangeal  groove  is  not  correlated  with  the  keel.  The 
evidence  for  this  is  to  be  seen  in  Coryphodon,  ElephaSy  Metamy- 
nodoHy  Titanotherium  and  others  in  which  the  keel  exists 
without  any  vestige  of  the  phalangeal  notch. 
Again,  in  the  tapir  and  rhinoceros,  the  lateral  metapodials 
are  provided  with  distinct  keels  but  the  notch  is  absent. 
In  the  middle  toe  of  many  of  the  lower  Perissodactyla,  the 
keel  is  associated  with  the  notch,  but  it  was  not  until  the  foot 
assumed  a  position  whereby  it  was  possible  for  the  keel  to 
impinge  upon  the  lower  border  of  the  phalanx  that  the  notch 
appeared.  It  would  indeed  require  a  great  stretch  of  the 
imagination  to  believe  that  the  keel  and  notch  were  congenit- 
allv  correlated  structures  in  one  toe  and  not  in  the  others  of 
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the  same  foot  I  In  like  manner  it  can  be  shown  that  neither 
the  sesamoids,  keels  nor  grooves  of  the  metapodials  are  corre- 
lated structures,  for  we  have  seen  that  in  the  human  thumb 
there  are  sesamoids  present  but  no  keels  nor  lateral  grooves. 

If  upon  the  other  hand  we  look  at  the  problem  from  the 
standpoint  here  advocated  of  the  mechanical  explanation,  or 
kinetogenesis,  and  we  admit  that  the  bone  is  plastic,  then  we 
are  forced  to  conclude,  it  seems  to  me,  that  the  lateral  giooves 
and  keels  of  the  metapodials  are  the  direct  and  unavoidable 
results  of  pressure  exerted  by  the  sesamoids.  This  is  proven 
by  the  fact  that  wherever  there  are  sesamoids  present,  and 
strong  pressure  is  exerted,  there  are  developed  lateral 
grooves  and  median  keels,  and  that  where  the  sesamoids  are 
absent,  or  no  pressure  is  exerted,  there  are  no  lateral  grooves 
nor  keels.  As  long  as  the  foot  remained  in  the  digitigrade 
position  the  keel  did  not  advance,  and  this  is  demonstrated  by 
the  fact  that  there  is  no  animal  of  this  gait  that  has  a  com- 
pleted keel.  Up  to  this  point  the  lateral  grooves  and  keel  had 
a  distinct  function,  viz:  to  serve  as  guides  for  the  sesamoids, 
but  when  the  change  was  made  in  the  position  of  the  foot  to 
that  of  the  uuguligrade,  the  lateral  grooves  began  to  disappear 
and  the  keel,  which  we  must  regard  in  the  light  of  a  necessary 
accompaniment  of  these  grooves,  began  to  perform  a  new 
function.  The  excavation  of  the  phalangeal  notch,  its  exten- 
sion into  a  groove,  and  the  subsequent  moulding  of  the  meta- 
podial  surface  into  a  secondary  keel  to  fit  the  groove  were  just 
as  much  a  mechanical  necessity  as  was  the  original  or  primary 
formation  of  the  lateral  grooves  and  keel.  The  proof  of  this 
is  to  be  found  in  the  fact  that  in  the  further  extension  of  the 
keel  beyond  the  digitigrade  stage,  the  phalangeal  groove  led 
the  way.  In  the  mechanical  explanation  therefore,  we  have 
every  condition  satisfied,  while  upon  the  theory  of  natural 
selection  of  favorable  variations  the  explanation  is  vague, 
unsatisfactory  and  not  in  accord  with  the  facts. 

Ameincan  Museum  of  Natural  History ,  March  29th,  189S, 
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AMONG  THE  CLIFF-DWELLERS. 
By  Clement  L.  Webster. 

La  the  August  number  of  the  NaJtwrolut,  for  1891,  the  writer 
in  an  article  entitled  ^*  Preliminary  Notes  on  the  Archeology  of 
southwestern  New  Mexico, "  alluded  to,  for  the  first  time,  the 
most  important  discovery  of  a  Cliff-dweller  Mummy,  made 
by  him  in  a  Cliff-dwelling  of  that  region ;  and  promised  to, 
later  on,  give  a  more  detailed  account  of  the  discovery. 

The  present  sketch  then  may  be  considered  as  a  partial 
redemption  of  the  promise  then  made. 

The  Mogollon  Mountains  of  southwestern  New  Mexico,  are 
one  of  the  most  rugged  and  broken  of  the  great  Rocky  Moun- 
tain system. 

This  region  abounds  in  deep  and  vast  cafions,  sometimes  so 
profound  as  to  almost  exclude  the  light  of  day.  This  region 
is  also  deeply  cut  and  scored  by  the  channels  of  the  head- 
waters of  the  Rio  Gila,  known  as  the  East,  West  and  Middle 
branches. 

At  no  other  place  in  this  great  system  of  mountains,  is  there 
presented  so  abundant  and  diversified  scenes  of  wild  and 
romantic  beauty. 

A  strange  charm  surrounds  this  region ;  and  there  is  here 
presented  a  remarkably  rich  field  for  the  study  and  investiga- 
tions of  the  Archeologist 

For  almost  everywhere  here  in  the  natural  caves,  in,  and  at 
the  base  of  the  almost  innumerable  cliffs,  are  found  the  for- 
mer abodes  of  the  Cliff-dwellers.  Some  of  these  dwellings  are 
solitary,  and  only  large  enough  to  accommodate  one  or  two  per- 
sons; while  others  occupy  a  series  of  large  connected  caves, 
where  are  sometimes  found  as  many  as  twenty-five  or  thirty 
beautifully  preserved  rooms  or  dwellings.  The  writer  spent 
some  time  in  this  region  making  explorations  in  these  ancient 
ruins,  sketching  and  drawing ;  and  here  obtained  a  large  and 
exceedingly  valuable  collection  of  specimens.^ 

'See  report  alluded  to  in  the  August  number  of  this  journal,  for  1891. 
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Extending  out  from  the  West  branch  of  the  Gila,  about  three 
and  one  half  miles  above  its  confluence  with  the  main  Gila,  is 
one  of  the  most  beautiful,  wild  and  romantic  canyons  possible 
to  be  found. 

The  average  width  of  this  canyon  is  perhaps  thirty-five  or 
forty  feet,  while  towering  cliffs  rise  perpendicularly  on  either 
side  to  a  height  of  from  two  hundred  to  three  hundred  feet  by 
estimate. 

Through  this  wild  glen  there  rushes,  during  the  rainy  sea- 
son, a  small  stream  of  pure  water,  clear  as  crystal.  The  lower 
nearly  one-half  of  these  great  cliffs  is  composed  of  a  hard, 
dark  colored  basalt,  upon  which  the  elements  have  made  but 
slight  impression;  and  overlying  them  is  a  vast  stratum  of 
buff  colored  conglomerate,  such  as  occupies  such  extensive 
areas  in  southwestern  New  Mexico,  portions  of  Arizona  and 
California. 

Here  the  lower  portion  of  this  vast  stratum  of  conglomerate 
has  been  worn  away  by  the  slow  action  of  the  elements,  leav- 
ing a  narrow  projecting  shelf  of  basalt  extending  along 
horizontally  for  some  distance. 

In  the  base  of  this  conglomerate,  nature  has  formed  numer- 
ous large  connected  caves. 

These  caves  the  ancient  Cliff-dwellers  had  taken  possession 
of,  and  in  them  reared  their  strange  dwellings. 

Here  may  be  seen  upward  of  twenty-eight  rooms,  of  differ- 
ent sizes,  shapes  and  designs ;  which  taken  together  form  the 
most  interesting  group  of  these  dwelling  which  the  writer  has 
ever  seen. 

As  the  object  of  this  paper  is  mainly  to  deal  with  the  dis- 
covery of  the  mummy  already  alluded  to,  a  detailed  descrip- 
tion of  these  and  other  Cliff-dwellings,  etc.,  will  be  deferred  to 
a  future  report. 

One  of  the  questions  regarding  the  Cliff-dwellers,  is  that 
pertaining  to  the  dispositions  made  of  the  remains  of  their 
dead. 

But  very  few  facts  have  been  obtained  thus  far,  which 
shed  much  light  upon  this  question. 

There  have  been  discoveries  made,  however,  which  demon- 
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strate  that  in  the  matter  of  disposing  of  the  dead,  departifres 
from  the  general  custom,  whatever  that  may  have  been,  were, 
occasionally  practiced.  One  of  these  exceptional  cases  was 
brought  to  light  in  the  discovery  of  the  mummy,  which  forms 
the  subject  of  this  paper. 

This  mummy  was  discovered  in  one  of  the  rooms  of  the  large 
collection  of  Cliif-dwellings  just  described;  and  had  been  care- 
fully placed  in  an  excavation  made  in  the  floor,  on  the  side 
and  slightly  under  the  partition  wall.  The  wall  here,  as  well 
as  elsewhere,  rested  upon  the  debris  which  had  previously 
collected  in  the  cave.  Every  portion  of  the  body,  including 
the  nails,  hair  and  teeth,  were  perfectly  preserved. 

The  preservation  of  this  body  was  due  to  the  great  dryness 
of  the  atmosphere  of  the  country,  and  the  chemical  elements 
of  the  soil,  etc.,  in  which  it  was  entombed.  The  mummy  was 
small,  being  that  of  a  child  apparently  about  seven  years  of 
age ;  although  inferior  in  size  to  that  of  a  child  of  the  same  age 
with  us. 

It  had  been  carefully  and  completely  wrapped  in  two  large 
pieces  of  coarsely  woven  cloth  of  different  textures,  made  from 
the  fibers  of  the  "  Spanish  dagger " — which  was  used  so 
extensively  by  the  Cliff-dwellers  for  this  and  other  purposes 
— and  then  again  as  carefully  wrapped  in  a  large  and  nicely 
woven  mat  of  bear  grass. 

After  this,  it  was  bound  with  cords,  onto  a  small  and 
curiously  shaped  board  of  Cottonwood ;  the  cords  crossing  the 
body  and  passing  through  small  circular  holes  made  in  each 
comer  of  the  board. 

The  board  had  apparently  been  fashioned  with  a  stone  ax, 
and  afterward  finished  by  being  rubbed  with  some  instru- 
ment. 

The  hair  on  the  head  of  the  mummy  was  of  a  beautiful 
dark  brown  color,  and  of  a  soft  and  silky  texture.  The  arms 
were  drawn  up  near  to  the  sides  of  the  head,  and  hands 
clinched ;  and  the  legs  also  were  somewhat  drawn  up. 

This  description  is  better  illustrated  by  the  plate  Figs.  1,  and 
2,  (copied-frora  a  photograph)  which  represent  the  back  and 
front  views  of  this  mummy. 
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At  the  feet  is  shown  a  portion  of  the  mat  which  formed  the 
outer  covering,  and  the  board  to  which  it  was  bound. 

There  existed  on  the  wall  of  one  of  the  rooms,  located  a  few 
feet  from  where  the  mummy  was  discovered,  many  strange 
and  interesting  characters,  or  picture-writings,  of  these  ancient 
people,  pa\nted  in  the  provincial  red  color. 

Close  by  where  the  mummy  was  found,  was  also  discovered 
an  ancient  weaving-room,  of  the  greatest  interest.  In  this  were 
found  portions  of  the  ancient  loom,  woven  fabrics,  etc. 

Near  the  mummy  were  discovered  long  braids  of  human 
hair  identical  in  all  respects  with  that  of  the  mummy,  save 
that  it  was  much  longer  and  of  a  coarser  texture.  In  other 
rooms  of  this  Pueblo,  were  found  great  quantities  of  corn-cobs, 
husks,  and  kernels  of  com ;  squash  or  pumpkin  rinds,  seeds 
and  stems;  gourds,  sandals,  wearing  apparel,  basket  and 
other  woven  work,  pottery,  stone  mills,  weapons,  utensils,  etc., 
etc.  Such  a  mass  of  evidence  was  secured,  in  connection  with 
the  discovery  of  the  mummy,  as  to  leave  no  doubt  as  to  the 
genuineness  of  this  relic.  So  far  as  the  writer  is  aware,  this  is 
the  only  specimen  of  its  kind  of  the  CliflF-dwellers,  ever 
discovered. 
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NEW  DISCOVERIES  OF  FOSSIL  MAMMALIA  OF 
SOUTHERN  PATAGONIA. 

By  Florentino  Ameghino.^ 

L 

At  this  time,  the  most  important  discovery  in  South  Amer- 
ican paleontology  is  the  presence  of  true  monkeys  in  the 
Eocene  of  Patagonia.  Certain  paleontologists  have  expressed 
doubts  as  to  the  age  of  the  remains.  I  believe  that  these 
doubts  have  no  foundation  from  whatever  point  of  view  one 
approaches  the  subject. 

From  the  geological  standpoint^  the  latest  researches  of  my 
brother,  Carlos  Ameghino,  show  that  the  marine  formation, 
which  I  have  named  Sabpaiagonian^  and  the  formation  of 
sub-aerial  or  terrestrial  origin  that  I  have  designated  Santa- 
cruzian  (the  formation  which  contains  the  mammals  in  ques- 
tion), are  conformable  without  a  break.  The  characteristic 
fossil  of  Subpatagonian  formation  is  Oslrea  hourgeoim  (R.  de 
C).  In  the  east,  toward  the  Atlantic,  the  lower  part  of  the 
Santacruzian  formation,  is  found  to  be  intersected  with  beSs  of 
CMrea  bourgeoisii,  representing  tlie  upper  part  of  the  Subpata- 
gonian with  all  the  beds  of  the  two  formations  resting  upon 
each  other  conformably.  In'  the  west,  toward  the  Andes,  in 
the  lower  reaches  of  the  Rio  Sehuen,  and  in  the  vicinity  of 
the  lakes  Viedrua  and  Saint-Martin,  the  marine  beds  of  the 
Subpatagonian  formation  rest  on  the  Dinosaurian  beds  of 
terrestrial  origin,  contemporary  with  the  North  American 
Laramie  (Pehuenche  formation)  ;  the  transition  from  one  for- 
mation to  the  other  is  almost  imperceptible.  Throughout  this 
region  no  mammalian  remains  have  been  found  in  any  forma- 
tion more  recent  than  the  Santacruzian.  It  is  then  certain 
that  the  fossil  monkeys  belong  to  this  formation.  The  Ho- 
munculus  specimens  have  always  been  found  in  place,  and  in  the 
lower  Santacruzian  beds.,  It  is  beyond  a  doubt  that  the  fos- 
sil monkeys  belong  to  the  Santacruzian  fauna. 

1  From  the  Revue  Scientifique,  Jan.  7,  1893. 
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It  remains  now  to  ascertain  if  the  Santacruzian  fauna  is 
really  Eocene,  or  if  it  belongs  to  a  more  recent  epoch.  The 
affinities  of  the  lower  part  of  this  formation  with  the  Dinosaur 
beds,  the  presence  of  Creodonts  and  Plagiaulacidae,  the 
absence  of  the  modern  groups  of  Ungulates,  seem  to  me  to 
demonstrate  plainly  that  we  have  to  do  here  with  a  fauna 
which  dates  at  least  from  the  commencement  of  the  Tertiary 
epoch,  and  which  represents  the  development  upon  the  spot  of 
an  autochthonic  fauna  dating  from  an  anterior  geological  epoch. 
Another  proof  of  its  antiquity  is  that  a  large  number  of  Lara- 
mie mammals  from  the  United  States  described  by  Marsh, 
have  their  nearest  allies  in  the  Eocene  of  Patagonia. 

On  the  other  hand,  some  of  the  forms  characteristic  of  the 
Puerco  fauna  of  North  America  are  found  in  beds  much  more 
recent  (Lower  Oligocene  and  Upper  Eocene)  of  the  Argentine 
Republic  in  the  neighborhood  of  Parang  {Periptychtis  Cope). 
It  must  also  be  said  that  all  the  authors  who  have  studied 
the  conchological  fauna  of  the  rocks  of  Parand  (d'Orbigny, 
Darwin,  Bravard,  Doering,  Philippi,  etc.),'  have  referred 
this  fauna  to  the  Upper  Eocene  or  to  the  Lower  Oligocene. 
But,  between  the  Santacruzian  fauna  and  the  fossil  fauna  of 
the  Parana,  there  is,  when  we  consider  the  development  of 
forms,  a  considerable  hiatus,  almost  an  abyss,  that  can  only  be 
filled  by  the  aid  of  a  half-dozen  intermediate  faunas  yet  to  be 
discovered.  Moreover,  the  greater  part  of  the  types  of  the 
Santacruzian  fauna,  considered  Trom  the  point  of  view  of  an 
evolutionist,  represent  forms  less  advanced  than  do  the  totality 
of  similar  forms  found  in  other  continents. 

Thus  all  the  evidences — ^geological,  paleontological  and  evo- 
lutional— are  in  favor  of  the  great  age  of  the  Santacruzian 
fauna.  I  place  this  fauna  at  the  beginning  of  the  Tertiary, 
and  consider  it  to  be  contemporary  with  the  fauna  of  the 
Puerco  of  North  America.  I  believe  that  the  more  we  seek  to 
place  this  fauna  at  a  later  date,  the  harder  it  will  be  to  explain 
the  affinities  it  presents  with  the  faunas  of  other  continents. 

Returning  now  to  the  fossil  monkeys  of  this  formation,  I  can 
say  that  my  brother,  in  his  last  exploration,  found  some  new 
specimens,  among  them,  a  skeleton,  almost  complete,  of  Ho- 
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muneulus  patagonicus,  in  the  lowest  bed  of  the  Santacruzian 
formation.  This  skeleton  is  imbedded  in  a  large  block  of 
stone,  and,  as  yet,  only  a  few  bones  have  been  exposed.  The 
lower  jaw  has  been  taken  out  almost  intact,  with  its  entire 
dentition.  This  new  specimen,  the  preservation  of  which 
leaves  nothing  to  be  desired,  shows  that  the  jaw  is  not  so  nar- 
row nor  so  compressed  as  I  have  figured  recently  in  drawing 
from  a  specimen  whose  symphysis  was  evidently  distorted  by 
pressure.  In  the  new  specimen  now  at  hand,  the  distance 
between  the  internal  posterior  border  and  the  second  true 
molar  on  each  side  is  10  mm.,  5.  It  thus  results  that  the  two 
dental  series  are  more  widely  separated  at  the  back,  and  that 
the  whole  jaw  is  much  more  elevated. 

The  exact  dental  formula  is  I  f ,  C  i,  P  M.  *,  M  ».  The  first 
two  true  inferior  molars  are  very  nearly  of  the  same  size,  but 
the  third  is  smaller.  The  internal  incisors  are  weaker  than 
the  external  ones.  The  canine  is  a  little  more  developed  than 
in  the  first  specimen,  and  is  separated  from  the  premolar  by 
a  small  diastema.  It  is  probable  that  the  two  specimens  are 
respectively  male  and  female.  Unfortunately,  the  individual 
represented  by  the  new  specimen,  was  very  old,  so  that  one 
can  no  longer  detect  the  details  of  the  surface  of  the  crown  of 
the  molars.  The  dental  series  measure,  in  a  straight  line,  31 
millimeters.  The  femur  is  11  centimeters,  and  the  radius  95 
millimeters  long.  The  humerus  has  a  large  epitrochlear  per- 
foration, but  it  lacks  the  intercondylar  foramen.  Each  of 
these  bones,  in  form,  are  those  of  a  man  in  miniature. 

Among  the  other  forms  belonging  to  the  Santacruzian  for- 
mation, and  which  ought  to  be  better  known,  I  will  select  only 
the  most  important,  beginning  with  the  Ungulates  which  are 
exceedingly  interesting. 

II. 

I  have  been  able  to  reconstruct  the  foot  of  the  Mesorhinidse 
(the  genera  Mesorhinus,  Theosodon,  Pseudocoelosoma),  which 
are  the  predecessors  of  the  Macraucheniidse.  The  genus  Theoso- 
don had  five  toes  in  front  as  well  as  behind ;  the  three  in  the 
middle  were  well-developed,  very  similar  to  those  of  Macrau- 
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cheniaj  but  the  internal  and  external  on  each  foot  were  very 
small. 

The  Homalodontheridae  also  had  five  toes  on  each  foot,  but 
with  them  all  the  toes  are  well-developed.  The  feet  are  strong 
and  robust,  and  it  is  worthy  of  note  that  the  hoof-bearing 
phalanges  are  split  up,  and  have  the  same  shape  as  those  of 
the  Chalicotherium  of  Europe.  The  carpal  and  tarsal  bones 
have  the  alternate  arrangement.  The  legs  are  equally  robust, 
and  the  humerus  has  an  epi trochlear  foramen .  The  bones  of  the 
feet  and  of  the  legs  bear  a  singular  resemblance  to  those  of  the 
Edentates,  but  there  are  also  more  characters  of  specialization 
altogether  peculiar,  without  which  they  might  be  taken  for 
the  direct  ancestors  of  the  Edentates.  The  Homalodontheridse 
are  the  ancestors  of  the  more  modern  Chalicotheridse  of  the 
Northern  Hemisphere.  It  is  a  mistake  to  look  for  the  stock  of 
the  Chalicotheridse  in  the  Meniscotheridse.  The  latter  represent 
a  type  allied  to  the  Proterotheridee,  with  which  they  ought  to 
have  a  common  ancestor  as  yet  unknown. 

The  Proterotheridee  present  us  with  peculiarities  still  more 
surprising.  The  discovety  of  the  leg  bones  of  the  Thoatherium 
prove  that  it  was  a  monodactyl  like  the  horse.  Moreover,  in 
the  Thoatherium  minuscylum,  the  reduction  of  the  parts  was  still 
more  advanced  than  in  the  horses ;  the  posterior  feet  are  very 
slender,  provided  with  a  single  toe,  the  third,  while  the  second 
and  the  fourth  are  represented  only  by  vestiges  of  the  meta- 
tarsalsy  much  more  atrophied  than  are  the  same  bones  in  the 
horse.  One  sees,  in  this  case,  an  example  of  parallel  evolution 
very  remarkable.  A  complete  reduction  of  the  bones  of  the 
foot  among  the  ungulates  has  taken  place  in  two  diflFerent  fam- 
ilies, at  two  different  epochs,  a  fact  perhaps  without  precedent 
in  the  Vertebrate  series. 

It  is,  however,  certain  that  there  exists  a  certain  ancestral 
relation  between  the  Proterotheridse  and  the  Equidee,  for  the 
latter  have  descended  from  a  form  approaching  the  Protere- 
therium,  but  with  complete  dentition.  I  have  elsewhere  stated 
that  in  Europe  as  in  North  America,  one  may  be  able  to  trace 
the  genealogy  of  the  horse  beyond  Anchitherium  (Mesohippus 
included),  and  that  one  ought  to  separate  definitely  from  the 
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ancestral  line  of  the  horses,  the  genera  Palaeotherium  and 
Hyracotherium,  as  well  as  the  diflFerent  types  of  the  sub-order  of 
Condylarthra.  In  my  opinion,  the  horses  originate  from  a 
group  of  Litopterna,  from  which  sprang,  at  the  same  time,  the 
Paleotheriidae  and  the  Hyracotheriidse,  and  this  ancestral  type 
would  be  closely  related  to  the  Proteroiheriidse. 

It  would  seem  that  I  am  right,  for  the  splendid  monograph 
of  the  genus  Mesohippus,  recently  published  by  M.  Scott,  shows 
that  the  calcaneum  of  this  genus  still  possessed  a  very  small 
articular  facet  for  the  fibula,  the  last  vestige  of  the  litoptern 
organization,  however,  the  shape  of  the  astragalus,  as  a  whole, 
is  already  like  that  of  a  Perissodactyl. 

We  now  have  evidence  to  warrant  the  statement  that  the 
horses  are  descended  from  a  form  allied  to  the  Proterotheridse, 
and  which  ought  to  differ  from  it  above  all  by  its  orbits  open 
behind,  and  its  complete  dentition,  in  a  continuous  series. 
This  ancestral  is,  perhaps,  the  Notohijypus  or  a  kindred  genus, 
but,  be  that  as  it  may,  it  is  undoubtedly  in  the  Northern  Hem- 
isphere that  the  group  of  horses  has  acquired  the  characters 
which  distinguish  it  at  the  present  time. 

The  genus  Astrapotherivm  is  now  known,  not  only  by  a  skull 
almost  entire,  but  by  many  of  the  bones  of  the  skeleton.  The 
skull,  in  its  anterior  part,  agrees  in  a  number  of  points  with 
those  of  the  Proboscidians,  and  could  have  carried  a  proboscis 
as  fully  developed  as  that  of  the  elephants.  The  bones  of  the 
limbs  also  greatly  resemble  those  of  the  elephants,  and  there  is 
no  doubt  that  this  type  represents  the  nearest  relative  of  the 
Proboscidians  discovered  up  to  this  time  in  the  older  forma- 
tions. The  genus  Astrapotherium  is  certainly  not  the  direct 
ancestor  of  the  Proboscidians,  but  only  a  collateral  branch  of 
the  trunk  from  which  the  latter  have  sprung.  However,  some 
of  the  other  genera  of  the  family  of  the  Astrapotheridse,  Astra- 
podon  for  example,  may  well  be  considered  the  ancestor  of  the 
living  Proboscidians. 

In  any  case,  the  latter  have  acquired  their  characters  upon 
some  other  continent,  as  it  is  certain  that  during  the  epoch  of 
the  forma^on  of  the  fossiliferous  beds  of  the  Paranft,  the  Pro- 
boscidians had  no  representatives  in  our  country.    These  ani- 
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mals  did  not  make  their  appearance  in  the  Argentine  Repub- 
lic until  the  end  of  the  Miocene. 

The  new  specimens  of  fossil  rodents  taken  from  the  Santa- 
cruzian  formation  afford  unexpected  opportunities  for  com- 
parison. The  fossil  Cercolabinee  of  Patagonia  are  the  ancestors 
of  all  the  hystricomorphous  rodents.  The  Stiromys  have, 
while  young,  five  superior  molars  on  each  side,  but  the  next  to 
the  last  premolar  is  soon  lost.  From  the  primitive  Cercolabinae 
are  derived  the  Eocardiince,  the  Eryomyinte,  and  the  Echino- 
myinae.  The  Eocardiinee,  in  their  turn,  have  given  rise  to  the 
Caviidce  and  to  the  Dasyproctinse.  The  Octodontidee,  which 
now  seem  to  be  isolated,  have  come  from  certain  forms  of 
primitive  Echinomyinse.  The  discovery  of  complete  skulls  of 
the  genus  Scieromys,  enables  me  to  recognize  in  this  genus  the 
true  origin  of  the  Octodontida).  There  are  still  some  inter- 
mediate forms  wanting,  but,  no  doubt,  they  will  be  found  soon 
in  the  fossiliferous  formation  of  the  Parand. 

Not  only  are  the  Cercolabinse  of  the  Eocene  of  Patagonia  the 
primitive  source  of  all  the  Hystricomorpha,  but  they  are  also 
the  ancestors  of  another  group  of  rodents,  the  Myomorpha^ 
which  seem  also,  for  the  present  at  least,  entirely  isolated  in 
that  order.  The  origin  of  the  rats  is  found  in  the  genera 
Acaremys  and  Sciamys,  from  the  lower  Eocene  of  Patagonia. 
The  Myomorphs  are  not  derived  from  the  Acaramyinse,  they 
having  lost  their  premolars  and  undergone  various  modifica* 
tions  in  the  conformation  of  the  skull.  If  fossil  rats  have  not 
yet  been  found  in  the  Parani  beds,  it  is  on  account  of  their 
fragile  bones,  but,  in  all  probability,  they  will  be  found  there 
some  day. 

I  now  know  a  part  of  the  dentition  of  the  animal  that  I  have 
named  Tidaeus — this  name  being  preoccupied,  I  substitute  for 
it,  Mannodon.  The  Mannodon  trimlccUvs  is  the  first  genus  of 
Plagiaulacidae  of  Patagonia  which  has  the  inferior  molars  con- 
structed on  the  same  type  as  those  of  the  Multituberculata.  It 
is  a  genus  closely  related  to  Neoplagiaulax  and  Ptilodus. 

Many  of  the  types  of  the  Plagiaulacidse  present  a  feature 
that  is  strange  to  be  found  among  mammals.  The  Epanor- 
thidae,  for  example,  have  the  inferior  incisors  beveled  on  their 
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internal  border,  and  not  on  their  upper  face  as  is  the  case 
among  rodents  and  all  other  known  mammals  which  have 
chisel-like  incisors  the  mandibular  branches  of  the  same 
animals  have  no  symphyseal  suture,  the  surface  of  the  bone, 
at  this  point,  being  nearly  as  smooth  as  the  rest  of  the  jaw. 
It  thus  results  that  the  two  mandibular  rami  of  the  Epanorthidse 
were  susceptible  of  lateral  movements,  and  the  singular 
incisors  could  perform,  up  to  a  certain  point,  the  function  of 
horizontal  pincers. 

Also,  although  I  am  quite  convinced  that  the  Plagiaulaci- 
dsd  and  the  allied  fossil  forms  have  been  derived  from  the 
Didelphian  Diprotodontia,  the  relation  with  the  living 
Diprotodontia  is  not  so  close  as  I  had  thought.  The  discov- 
ery I  made  showing  that  the  large  furrowed  tooth  of  the  man- 
dible of  the  Plagiaulacidse  is  not  the  last  premolar,  as  had 
been  believed,  but  is  the  first  true  molar,  separates  the  latter 
from  the  living  Diprotodontidce.  This  character  justifies  a 
sub-order  in  the  Diprotodontia,  to  which  can  be  given  the 
name  Plagiaulacoidea,  a  name  which  is  as  appropriate  for  the 
northern  forms  known  as  Multituberculata  as  it  is  for  those  of 
the  Eocene  of  Patagonia. 

The  recent  studies  that  I  have  made  of  the  Microbiotheriidse 
have  confirmed  me  in  my  opinion  that  they  represent  the 
direct  ancestors  of  the  livijig  Didelphyidse.  The  latter  have 
certainly  originated  in  South  America,  and  although  their 
remains  have  not  yet  been  found  in  the  Parand  formations, 
they  will  be  found  there  some  day. 

One  of  the  fossil  groups  of  Patagonia  which  presents  the 
greatest  interest  is  that  of  the  primitive  Camivora,  allied  both 
to  the  DasyuridfiB  and  to  the  Creodonts.  It  seems  to  me  impos- 
sible to  find  a  line  of  demarcation  between  them.  In  studying 
the  material  in  my  possession,  I  arrive  at  the  following  conclu- 
sions :  The  Dasyuridse  are  descended  from  the  Microbiotheriid8& 
and  are  then  modified  into  Creodonts ;  these,  in  their  turn,  are 
transformed  into  the  more  modern  Carnivores.  The  dental 
formulee  of  these  primitive  camivora  are  varied — take,  for 
example,  the  superior  incisors,  of  which  the  Microbiotheridse 
have  five  pairs  hke  the  Didelphydse;  the  Dasyuridee  have 
30 
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only  four  pairs,  and  the  same  number  is  found  among  other 
forms  allied  at  once  to  the  Dasyuridse  and  to  the  Creodonts. 
The  larger  number  of  the  Creodonts  have  only  three  pairs, 
and,  in  some  genera,  but  two,  and  even  a  single  pair.  There 
are  some  specimens  in  which  one  can  trace  the  evolution  from 
the  primitive  formula.  Thus,  in  the  genus  Amphiproviverra, 
the  internal  pair  of  superior  incisors  are  entirely  atrophied  and 
useless,  while  the  other  three  pairs  are  well-developed.  This 
proves  that  it  is  the  internal  pair  of  upper  incisors  that  is  lost 
in  the  passage  from  the  Dasyurian  form  to  the  creodont  and 
carnivorous  forms. 

Perhaps  the  most  remarkable  specimen  discovered  during 
the  last  exploration  is  a  skull  almost  entire  of  Borhysena  tuber- 
aiay  an  animal  which  has  hitherto  been  known  only  by  some 
insignificant  fragments.  It  is  certainly  one  of  the  most  singu- 
lar carnivores  that  is  known.  It  must  have  been  rather  large 
since  its  skull  is  205  millimeters  long,  and  nearly  15  centi- 
meters in  transverse  diameter  at  the  level  of  the  zygomatic 
arches.  The  upper  arch  of  the  skull  is  in  an  almost  horizontal 
plane  with  the  cerebral  cavity  excessively  reduced,  but  the 
sagittal  crest  is  very  long  and  well-developed;  the  frontals 
have  ho  postorbital  apophyses,  and  the  nasals  are  widened 
behind  in  an  extraordinary  manner;  the  anterior  nasal  open- 
ing has  the  characteristic  form  of  placental  Carnivora.  The 
lachr3rmal  canals  open  entirely  inside  of  the  orbits.  The  malar 
bone  is  prolonged  behind  to  the  glenoid  cavity,  of  whose 
border  it  forms  a  part  of  the  boundary  as  in  the  Marsupials. 
The  palate  has  no  palatine  foramina.  The  upper  incisors  are 
reduced  to  two  pairs,  of  which  the  internal  one  is  atrophied. 
Between  the  canine  and  the  external  incisor  on  each  side,  is  a 
large  groove  intended  to  accommodate  the  lower  canine ;  this 
groove  replaces  the  deep  fossa  which  is  found  in  the  same 
place  in  Dasyurus  and  Amphiproviverra.  These  grooves  and 
the  contraction  of  the  anterior  part  of  the  intermaxillary  bone, 
followed  by  the  reduction  in  the  number  of  the  incisors,  gives 
the  anterior  part  of  the  skull  the  appearance  of  a  rodent.  The 
canines,  [premolars,  and  molars,  of  each  side,  form  a  continuous 
series.    There  are  seven  molars,  of  which  three  are  premolars 
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and  four  are  back  molars.  The  first  have  but  a  single  cusp, 
but  they  have  a  posterior  heel,  well-developed  in  the  last. 
The  first  three  true  molars  increase  regularly  in  size  from  the 
first  to  the  third,  and  have  the  anterior  internal  cusp  atrophied, 
which  gives  them  a  cutting  form,  especially  noticeable  in 
in  the  third.  The  fourth  is  much  reduced,  and  occupies  the 
same  position  as  in  the  genera  Thylacynus,  Prothylacynus  and 
Amphiproviverra.  Perhaps  Dynamictis,  of  which  only  the 
lower  jaw  is  known,  is  a  synonym  for  Borhysena.  In  any  case, 
the  latter  animal  was  a  formidable  Carnivore,  as  dangerous  as 
our  tigers,  and  which  it  is  hard  to  classify.  It  may  belong 
with  the  placental  Carnivores,  or  among  the  marsupial  flesh- 
eaters  (Dasyures),  or  with  the  ambiguous  forms  known  as 
Creodonts. 

It  would  take  too  long  to  speak  of  the  numerous  fossil  Eden- 
tates of  the  Santacruzian  formation  and  of  the  many  peculiari- 
ties they  present.  However,  I  cannot  resist  mentioning  one  of 
the  greatest  novelties  of  the  new  family  of  the  Metopotheriidse, 
which  comprises  the  genera  Metopotherium,  Pelecyodon,  and 
Zamicrus.  In  this  group,  each  of  the  horizontal  branches  of 
the  mandibula  is  formed  of  two  distinct  bony  parts,  one  in 
front,  the  other  behind.  These  two  pieces  are  united  by  a 
suture  which  commences  at  the  alveolar  border,  very  nearly 
in  the  middle  of  the  dental  series,  and  is  directed  obliquely 
back  and  down,  terminating  in  the  lower  border,  almost  just 
below  the  last  tooth.  This  is  evidently  a  character  inherited 
from  the  reptiles.  The  same  suture  can  be  seen,  but  not 
quite  so  plainly,  in  the  mandible  of  some  of  the  Orthotheriidse. 

I  remarked,  in  the  beginning  of  this  article,  that  I  had 
found  some  forms  characteristic  of  the  Puercp  of  North  Amer- 
ica in  the  beds  much  more  recent  than  those  of  the  Santa- 
cruzian epoch.  In  fact,  I  have  received  from  the  Parand,  a 
fragment  of  a  upper  maxillary,  which  shows  several  tooth 
sockets  and  one  tooth  in  place.  The  latter  corresponds  to  a 
third  premolar.  It  is  impossible  to  separate  this  specimen 
generically  from  Periptychus  (Cope).  The  tooth  resembles 
perfectly  the  third  upper  premolar  of  Periptychus  rhabdodon 
and  shows  the  same  grooves  or  wrinkles  in  the  enamel  which 
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distinguishes  the  North  American  species.  However,  the 
South  American  species  (Periptychua  argentinus  Amegh.)  is 
easily  distinguished  by  its  size — almost  a  third  smaller — and 
by  the  insertion  of  the  molar  teeth  which  are  closer  together, 
forming  a  continuous  series.  This  specimen  was  found  in  the 
Lower  Oligocene  or  the  Upper  Eocene  in  the  neighborhood  of 
Paransl. 

While  I  am  speaking  of  the  fossils  of  that  region,  I  must 
add  that  the  doubts  which  I  had  concerning  the  real  nature 
of  Ribodon  are  now  set  at  rest.  The  new  material  at  hand 
shows  that  Ribodon  limbatus  belongs  to  the  Sirenia,  and  is 
one  of  the  family  of  Halitheriidse. 

III. 

I  would  like,  in  closing,  to  reply  to  the  objections  that  have 
been  made  to  my  classification  of  the  Tertiary  beds  of  the 
Argentine  Republic,  and  particularly  to  the  assertion  of  Pro- 
fessor Steinmann,  who  maintains  that  the  beds  I  have  desig- 
nated Miocene  and  Pliocene  are  only  Plistocene  (or  Quater- 
nary). 

I  have  not  the  complete  work  of  Professor  Steinmann,  and 
therefore  will  refer  only  to  the  extracts  that  he  has  published.^ 

I  am  more  and  more  convinced  that  the  Pampean  forma- 
tion is  tertiary,  and  not  quaternary.  The  Araucanian,  of  which 
Professor  Steinmann  speaks,  is  entirely  distinct  from  the  Pam- 
pean formation.  The  vast  diflFerence  which  exists  between  the 
Parand,  fauna  and  that  of  Monte-Hermoso  is  easily  explained 
by  taking  into  account  the  fact  that  the  first  is  Lower  Oligo- 
cene or  Upper  Eocene  of  the  old  geologists,  while  Monte-Her- 
moso  is  Upper  Miocene.  Some  day,  when  the  Lower  Miocene 
of  Catamarca  (an  Araucanian  bed)  is  explored,  and  the  mam- 
malian fauna  of  that  formation  is  satisfactorily  known,  the 
great  break  that  is  now  held  to  exist  between  the  fauna  of  the 
Parand  and  that  of  Monte-Hermoso  will  largely  disappear. 

I  am  astonished  that  any  one  can  still  speak  of  a  glacial 
epoch  and  of  traces  of  glacial  action  in  connection  with  the 
Pampean,  and  still  more  so  in  regard  to  the  pre-Pampean 
formations.    The  Araucanian  bed  is  formed  by  the  accumu- 

1  American  Naturalist,  1891,  p.  855. 
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lations  of  volcanic  detritus.  The  Pehuelche  is  of  fluviatile 
origin.  Is  it  necessary  to  repeat  for  the  hundredth  time,  that 
there  is  not  the  least  vestige  of  glacial  action  in  the  Pampean 
formation  ? 

It  is  impossible  to  name  single  fossil  species  from  the  Pam- 
pean formation  which  is  characteristic  of  a  colder  climate 
than  now  prevails  in  the  same  country.  On  the  contrary,  not 
only  does  the  mammalian  fauna  indicate  a  warmer  climate 
than  at  present,  but  the  fresh  water  conchological  fauna  also 
furnishes  similar  evidence.  The  many  fossil  plants  of  the 
Pampean  formation  are  the  same  that  are  seen  to-day  in  the 
province  of  Buenos-Ayres,  or  in  the  northern  part  of  the 
Argentine  Republic — not  a  single  form  belonging  to  a  cold  cli- 
mate. I  am  almost  certain  that  an  examination  of  the  marine 
shells  of  the  same  formation  would  lead  to  the  same  result.  I 
am  about  to  make  a  collection  of  them  to  send  to  M.  von 
Jhering,  whom  I  will  request  to  study  them  from  this  point  of 
view. 
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EDITORIALS. 

EDITORS,  E.  D.  COPE  AND  J.  8.  KING8LEY. 

— ^We  have  had  occasion  to  refer  in  previous  numbers  of  this  jouma 
to  the  difficulties  under  which  the  Geological  Survey  of  Georgia  hai 
labored,  by  reason  of  the  attempts  of  a  political  board  to  assume  its  direc 
tion.  This  board  appears  to  consist  of  men  ignorant  of  Geology,  anc 
who  use  the  survey  as  an  opportunity  for  giving  places  to  their  friends 
The  director  of  the  Survey,  Dr.  J.  W.  Spencer,  has  not  been  permittee] 
to  direct,  nor  even  to  select  his  subordinates,  so  that  chaos  has  been  th< 
natural  result.  Ignoring  the  fact  that  this  state  of  affairs  has  been  du< 
to  their  own  incompetency,  the  board  has  asked  for  the  resignatioi 
of  the  director  of  the  survey.  This  Dr.  Spencer  has  very  properl} 
revised  to  furnish.  In  a  letter  to  the  Governor  he  presents  a  strong 
defense,  which  is  an  arraignment  of  the  board  of  a  convincing  character 
It  is  evident  that  the  board  should  resign,  rather  than  the  director  oi 
the  Greological  Survey.  If  they  will  not  resign,  the  board  should  be 
abolished.  It  appears  that  their  misgovernment  has  not  been  confined 
to  the  Geological  Survey,  but  that  many  of  the  educational  interests  oi 
the  State  have  suffered  at  their  hands.  If  Governor  Northen  desiree 
the  acquisition  of  accurate  information  as  to  the  material  resources  oi 
Georgia,  he  can  not  do  better  than  retain  Dr.  Spencer  in  his  preseni 
position.  If  he  regards  the  fair  fame  of  Georgia,  he  will  use  what 
power  he  has  to  abolish  the  present  board,  and  when  a  competent  one 
is  selected,  it  will  permit  the  State  Geologist  to  select  his  own  assist- 
ants. That  the  Governor  sees  the  question  in  its  true  light  is  evident 
from  the  fact  that  he  has  requested  Dr.  Spencer  to  continue  his  work 
and  complete  the  report.  It  is  to  be  hoped  that  the  Governor's  course 
will  put  an  end  to  the  interruptions  and  difficulties  which  have  beset 
the  survey  for  too  long  a  time.  Should  it  do  so,  he  will  have  the  "warm 
commendation  of  the  scientific  interests  of  the  entire  country.  Private 
interests,  especially  of  mining  districts,  have  often  interfered  with  the 
comfort  of  honest  geologists,  as  in  the  case  of  Professor  Branner,  of  the 
Arkansas  Survey ;  but  their  attacks  have  always  resulted  in  the  scien- 
tific vindication  of  the  experts  whose  education  and  experience  have 
enabled  them  to  reach  just  conclusions. 

— A  RIDICULOUS  bill  has  been  introduced  into  the  Legislature  of 
Pennsylvania  with  the  following  title  and  provisions,  by  Representative 
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Jno.  H.  Fow,  of  Philadelphia,  «  (No.  163)  An  Act  to  prohibit  public 
exhibitions  of  physical  or  mental  deformities  in  certain  public  places/' 

**  Section  1.  Be  it  enacted  by  the  Senate  and  House  of  Bepresen- 
tatives  of  the  Comnion wealth  of  Pennsylvania,  in  General  Assembly 
met)  and  it  is  hereby  enacted  by  the  authority  of  the  same,  that  on  and 
after  the  passage  of  this  act,  it  shall  be  unlawful  for  any  person  to 
exhibit  in  any  public  hall,  museum,  theater  or  any  other  building, 
tent,  booth,  or  public  place,  for  a  pecuniary  consideration  or  reward, 
any  insane,  idiotic  or  deformed  person  or  any  imbecile,  and  whoever 
shall  exhibit  such  mental  or  physical  deformity,  shall  be  guilty  of  a 
misdemeanor,  and,  upon  conviction  thereof,  shall  be  sentenced  to  pay 
a  fine  not  exceeding  one  thousand  dollars,  or  sufier  imprisonment  not 
exceeding  six  months  or  both,  or  either  at  the  discretion  of  the  Court/' 

If  this  bill  becomes  a  law,  it  will  require  the  closing  of  scientific 
exhibitions  of  abnormalities  to  students  where  a  fee  is  charged,  as  well 
as  the  more  popular  exhibitions  of  a  miscellaneous  character.  It  will 
thus  deprive  the  public  of  a  real  source  of  instruction,  which  is  important 
from  various  points  of  view.  It  will  deprive  scientific  men  of  the 
opportunity  of  examining  many  curious  pathological  specimens  which 
the  industry  of  the  exhibitors  brings  together,  and  which  would  be 
otherwise  generally  inaccessible  to  them.  The  Alexis  St.  Martins, 
Siamese  Twins,  double  monsters  and  other  such  specimens,  which  are 
most  important  for  physiologic  research,  would  no  longer  come  to 
Philadelphia.  It  will  also  deprive  many  unfortunate  persons  of 
making  a  very  good  livelihood,  who  would  otherwise  become  charge- 
able to  their  relatives  or  to  the  State.  What  good  is  to  be  attained  by 
the  passage  of  such  a  bill  it  is  impossible  to  imagine. 

— The  New  York  game  protector,  Mr.  Willett  Kidd,  and  the  Forest 
and  Stream  periodical,  are  to  be  congratulated  on  the  successful  result 
of  their  endeavors  to  enforce  the  game  protection  law  of  the  State 
against  the  restaurateur  Delmonico,  of  New  York  City.  For  having 
in  his  possession  eighteen  woodcock  killed  out  of  season,  Delmonico 
has  been  compelled  to  pay  a  fine  of  $25  apiece — total,  $450.00.  This 
result  was  only  attained  after  persevering  efibrts,  prolonged  through 
many  months.  The  delay  was  due  to  the  culpable  neglect  of  Prose- 
cuting-Attorney  Nicholl,  of  New  York,  who  would  have  permitted  the 
culprit  to  escape,  had  it  not  been  for  the 'interest  of  Judge  McCarthy, 
who  took  up  the  case  himself.  We  trust  that  the  game  and  fish  laws 
of  all  the  States  may  be  enforced  as  efiectually,  and  a  great  deal  more 
promptly. 
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From  the  author. 

Vandervker,  a.— Hystero-Epilepsy,  with  report  of  cases.  Extr.  Trans.  Med. 
Soc.  N.  Y.,  1892.    From  the  author. 

Williams,  G.  H. — The  Volcanic  Rocks  of  South  Mountain  in  Pennsylvania  and 
Maryland.     Extr.  Am.  Joum.  Sci.»  Vol.  xUv.,  Dec,  1892.    From  the  author. 

Wood,  H.  C. — The  Relation  of  Neuropathic  Insanity  to  Crime.  Reprint  Intematl. 
Med.  Mag.,  July,  1892.     From  the  author. 

Wright,  G.  F.— Unity  of  the  Glacial  Epoch.  Extr.  Am.  Joum.  Sci.,  Vol.  xliv, 
Nov.  1892.    From  the  author. 
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RECENT  LITERATURE. 

A  Summary  Description  of  the  Geology  of  Pennsyl- 
vania. Vols.  I  and  II.* — The  results  of  the  Geological  Survey  of 
PeDDsylvania  from  its  beginning,  in  June,  1874,  to  the  close  of  its  field 
work,  Jane  1, 1890,  hf^ve  been  summarized  by  Professor  J.  P.  Lesley,  in 
three  octavo  volumes  of  700  to  800  pages  each,  of  which  Vols.  I  and 
II  have  just  been  issued,  while  Vol.  Ill  is  promised  in  June,  1893. 
This  summary  is  compiled  from  the  reports  published  by  the  Board 
since  1875,  with  the  corrections,  and  the  additions  that  the  accumula- 
tion of  fresh  facts  make  necessary.  Vol.  I  describes  the  most  ancient 
deposits:  The  Laurentian  granites,  gneisses  and  mica  schists;  the 
Cambrian  gneisses,  schists  and  limestones ;  the  lower  Silurian  lime- 
stones and  iron  ores,  roofing  slates  and  mountain  sandrocks ;  Forma- 
tions II,  III  and  IV,  in  the  order  of  advancing  time  and  superposition. 
The  second  volume  describes  the  Upper  Silurian  red  shales,  limestones, 
and  fossil  iron-ore  beds;  the  glass  sand-quarry  rocks;  the  black  and 
gray  shales,  and  the  gray  and  red  sandstones,  with  fish  beds ;  Forma- 
tions V,  VI,  VII,  VIII  and  IX  reaching  to  the  top  of  the  Catskill 
Mountain  rocks,  the  upper  limit  of  the  Devonian  system. 

Each  formation  is  discussed  in  detail.  Its  geographical  distribution, 
thickness,  lithological  characters  and  fossil  contents  are  carefully 
described,  together  with  its  relation  to  similar  formations  of  neighbor- 
ing states. 

The  question  of  sedimentary  Archean  rocks  receives  attention,  and 
while  discussing  Archean  rocks  in  general.  Professor  Lesley  calls  atten- 
tion to  the  fact  that  the  Huronian  rocks  of  Canada  are  nowhere  recog- 
nized along  the  Highland  Belt  from  the  Hudson  to  the  Schuylkill.  In 
the  author's  opinion,  the  term  Huronian,  "  must  be  used  simply  as  a 
proper  and  private  name  for  a  series  of  rocks  exposed  along  that 
part  of  the  northern  boundary  of  the  United  States."  In  the  paleozoic 
series.  Professor  Lesley  does  not  clearly  discriminate  between  the  Cam- 
brian and  Ordovician  limestones,  including  them  all  under  the  one 
head  of  No.  U,  as  was  done  by  the  first  geological  survey.  He  leans 
toward  the  explanation  given  by  Dr.  Fraser  of  the  structure  of  the 
Chester  Valley,  rather  than  those  of  Hall  and  Rogers. 

The  illustrations  are  numerous,  many  of  them  being  photo-electro- 

1  A  Summary  Description  of  the  Geology  of  Pennsylvania.  Final  Report  ordered 
by  Legislature,  1891.    Vols.  I  and  II.    By  J.  P.  Lesley,  Director,  Harrisburg,  1892. 
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type  reductions  of  the  drawings  made  by  the  assistant  geologists.  Page 
plates  of  fossils  accompany  the  chapters  of  the  several  formations. 
These  are  half-sized  reproductions  of  the  figures  of  fossils  given  in 
Report  P.  4,  Dictionary  of  the  Fossils  of  Pennsylvania  and  the  sur- 
rounding States,  published  in  1889-1890. 

The  present  report  has  been  evidently  written  with  an  eye  to  the 
general  rather  than  the  scientific  public  As  a  popular  synopsis  of 
the  geology  of  Pennsylvania,  it  will  have  much  utib'ty.  As  a  discus- 
sion of  the  more  abstruse  problems  presented  by  the  structure  of  the 
formations  of  the  State,  especially  of  the  eastern  region,  it  has  less 
value. 

The  Earth's  History,'  by  R.  D.  Roberts,  is  an  attempt  "to  fur- 
nish  a  sketch  of  the  methods  and  chief  results  of  geological  enquiry, 
such  as  a  reader  interested  in  the  subject  for  its  own  sake  would  desire 
to  obtain.  It  is  not  intended  to  be  a  text-book  of  Geology."  Begin- 
ning with  a  brief  history  of  geological  thought,  it  takes  up  the  earth- 
history  and  shows  how  geologists  are  enabled  to  trace  the  successive 
steps  in  the  development  of  the  earth's  physiography,  by  reference  to 
the  records  of  the  rocks  as  interpreted  by  means  of  the  results  of  inves- 
tigations into  the  processes  at  present  active  on  and  beneath  its  surface. 
^  The  central  idea  of  the  author  is  "  to  reconstruct,  from  ancient  frag- 
mentary remains,  the  old  conditions  that  characterized  the  successive 
stages  in  the  evolution  of  the  land  areas ;  to  make  out  the  life-history 
of  the  earth,"  and  this  idea  has  determined  the  method  of  treatment  of 
the  subject  matter.  The  book  is  not  crowded  with  geological  facts,  it 
is  not  a  dry  abridgment  of  some  popular  manual  of  geology,  but  it  is 
exactly  what  its  author  intended  it  should  be — an  exposition  of  geo- 
logical logic.  Its  style  is  simple  and  clear,  its  statements  are  accurate, 
and  its  various  parts  are  well  proportioned.  In  short,  it  is  an  excellent 
volume  for  collateral  reading  for  college  classes  in  geology,  and  a  fine 
introduction  to  the  geological  methods  for  general  students. — W.  T.  B. 

Wright's  Light,'  although  mainly  a  discussion  of  light  phe- 
nomena that  may  be  projected  upon  the  screen  by  means  of  a  lantern 
with  the  lime  light,  is  nevertheless,  an  excellent  volume  for  study  by 

'  The  Earth's  History,  an  Introduction  to  Modem  Geology,  by  R.  D.  Roberts, 
University  Extension  Manual.  New  York :  Scribner*s  Sons,  1893.  pp.  270,  PI.  ix. 
Price,  11.60. 

'  Light,  a  course  of  Experimental  Optics,  chiefly  with  the  Lantern.  By  Lewis 
Wright ;  2d  Ed.     Macmillan  &  Co.,  pp.  391,  PI.  9,  Figs.  207.    Price,  ^.26. 
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the  students  in  the  theory  of  light — natural  and  polarized.  The  value 
of  the  work  to  the  student  of  polarized  light  lies  in  the  fact  that  many 
experiments  are  described  that  aid  one  to  gain  a  clear  notion  of  double- 
refraction,  of  interference,  and  of  the  resolution  of  vibrations  into  two 
sets  at  right  angles  to  each  other,  without  compelling  him  to  accept  the 
conclusions  of  mathematical  processes.  Scattered  between  chapters 
dealing  with  the  experimental  data  are  others,  in  which  these  data  are 
explained,  and  a  few  in  which  the  theory  of  light  vibrations  b  dis- 
cussed, the  whole  forming  a  logical  exposition  of  the  modern  theory  of 
light 

Unfortunately  for  the  reader,  there  are  many  clumsily-constructed 
sentences  in  nearly  every  chapter  of  the  book,  which  need  much  close 
study  before  the  meaning  of  their  author  can  be  discerned.  This  fact 
necessarily  detracts  from  the  delight  with  which  the  volume  would 
otherwise  be  perused,  but  not  so  much  so  as  would  be  the  case  were  it 
not  so  compactly  written.  An  immense  amount  of  material  is  collected 
within  its  covers,  and  very  little  of  this  matter  could  well  be  spared  by 
the  student  A  little  more  <K)nfidence  might  have  been  felt  in  the 
author's  statements,  as  representative  of  the  most  modem  views  of 
light  specialists,  had  he  given  some  evidence  of  his  acquaintance  with 
the  wonderful  grating  of  Rutherford  and  Rowland,  instead  of  mention- 
ing only  Noblet's  gratings  and  Barton's  buttons  in  his  discussion  in 
diffiraction.  The  imperfections,  however,  are  slight  as  compared  with 
the  abundant  good  qualities  of  the  book. 

The  volume  is  well  printed  and  splendidly  illustrated  with  a 
wealth  of  cuts  and  nine  lithographic  plates,  of  which  four  are  beauti- 
fully colored. 

The  student  of  light  phenomena  will  find  many  of  his  difficulties 
in  understanding  the  theory  of  his  subject  cleared  away  if  he  will  care- 
fully examine  the  experiments  described  by  Mr.  Wright,  and  thor- 
oughly digest  the  accompanying  explanations. — W.  T.  B. 
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<S&eitetal  Noteis- 


GEOGRAPHY  AND  TRAVELS. 

Africa. — Ibea,  or  British  EAar  Africa. — ^Although  the  conti- 
nent of  Africa  is  now  gay  with  the  colors  which  distinguish  the  spheres 
of  influence  of  the  various  European  countries,  and  though  it  has  now 
been  crossed  and  ren^rossed  in  almost  every  conceivable  direction, 
there  are  still  considerable  areas  about  which  very  little  is  known. 
This  is  especially  true  of  the  r^ons  adjoining  and  intervening  between 
the  great  lakes  of  the  Equator ;  those  vast  fresh- water  areas  dimly 
known  to  the  ancients,  but  entirely  lost  to  the  modems  until  the  pres- 
ent generation.  The  politico-religious  troubles  in  Uganda,  which  some 
endeavored  to  convert  into  reasons  for  the  abandonment  of  that  coun- 
try by  the  British,  have  directed  considerable  attention  toward  that 
region,  and  Captain  Lugard,  whose  name  has  been  prominent  in  the 
recent  troubles,  has  not  been  slow  to  furnish  information.  The  British 
sphere  of  influence  in  this  quarter  is  separated  on  the  north  from  the  . 
Italian  by  the  river  Juba,  while  to  the  southwest  a  line  drawn  from 
the  center  of  the  east  shore  of  Victoria  Nyanza,  to  a  point  on  the  ocean 
near  the  island  of  Penba  marks  the  edge  of  the  German  sphere.  This 
line  is  however,  bent  northward  around  Kilima  njaro,  so  that  the  whole 
of  that  snow-clad  elevation  is  within  the  Grerman  sphere.  At  the  Vic- 
toria Nyanza  the  Anglo-German  boundary  is  deflected  westward. 
Upon  the  west,  the  British  protectorate  is  bounded  by  the  Congo  State. 
The  territory  of  Uganda  stretches  along  the  north  and  northwest 
shores  of  the  great  lake,  extending  inland  as  far  as  Unyoro,  which 
skirts  to  the  southeast  shores  of  the  Albert  Nyanza ;  eastward  of 
Uganda  toward  the  Albert-Edward  Nyanza,  lies  the  district  of  Ankoli. 
The  whole  of  the  British  sphere  in  northeast  Africa  has  received  the 
name  of  "  Ibea,"  formed  from  the  initials  of  Imp.  British  East  Africa 
Co.,  and,  as  this  name  is  both  short  and  pretty,  it  may  be  hoped  that  it 
will  persist  when  the  company  itself  is  a  thing  of  the  past. 

Captain  Lugard's  route  to  Uganda  was  from  Mombasa  to  the  little 
river  Sabaki,  to  the  south  of  Mount  Kenia,  which  is  entirely  within  the 
British  sphere.  According  to  him,  the  source  from  which  the  great 
Victoria  Nyanza  derives  its  supply  of  water  is  among  the  chief 
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geographical  puzzles  of  Africa.  All  the  rivers  flowing  into  the  lake 
are  very  small,  and  the  broad  Somerset  Nile  which  flows  out  of  its 
northern  coast  certainly  carries  away  more  than  is  received  by  their 
combined  streams. 

The  greater  part  of  the  waters  which  fall  upon  the  Uganda  region 
seem  to  make  their  way  either  to  Lake  Rudolf  or  Lake  Baringo,  and 
we  must  therefore  assume  that  Victoria  Nyanza  is  fed  by  springs. 
The  western  shore  of  Lake  Albert  is  faced  by  a  lofty  plateau,  the 
waters  of  which  flow,  not  to  the  Nile  basin,  but  to  the  Ituri,  a  tributary 
of  the  Congo.  The  Senliki  River,  which,  under  various  names,  unites 
the  Albert-Edward  or  Mwutanzige  Lake  with  the  Albert  Nyanza,  is 
relatively  small  where  it  issues  from  the  former,  and  its  considerable 
volume  at  its  entrance  into  the  latter  is  due  to  the  affluents  which  flow 
from  the  western  extremity  of  the  snow-capp^  range  of  Ruwenzori. 
Though  the  eastern  portion  of  this  range  drains  directly  into  the 
Mwutanzige,  the  waters  flowing  from  the  western  part  are  sufficient  to 
convert  the  lower  portion  of  the  Senliki  into  a  deep  and  rapid  river. 
Adjoining  the  Victoria  Nyanza  on  the  northeast  is  the  fertile  district 
of  Kavironda,  where  much  grain  is  grown  and  where  the  natives,  a 
good-natured  and  merry  set,  wear  no  clothing  of  any  kind  unless  the 
tusks  of  wart-hog,  horns  and  wings  with  which  the  warriors  decorate 
their  heads  can  be  considered  as  clothing.  Passing  west  from  Kavi- 
rondo  to  Usoga,  a  district  tributary  to  the  Waganda,  the  character  of 
the  agriculture  suddenly  changes,  the  grain  giving  place  to  bananas, 
potatoes  and  cassava,  though  no  marked  difierence  of  soil  or  aspect 
can  be  detected  in  the  surface  of  the  country.  Moreover,  the  transit 
is  from  nudity  to  clothing,  for  every  native  of  Usoga,  like  the  Waganda, 
is  dressed  in  the  mbugu,  an  ample  garment  manufactured  from  fig- 
bark.  The  dress  of  both  sexes  is  the  same,  but  while  the  mbugu  of 
Usoga  is  black,  that  of  Uganda  is  brick-red.  East  of  Kavirondo  is  an 
equatorial  plateau  seven  to  eight  thousand  feet  above  the  sea,  appar- 
ently well-suited  for  the  residence  of  Europeans,  and  gradually  sloping 
to  the  Kavirondo  lowlands.  In  various  parts  of  this  plateau  are  still 
to  be  found  remnants  of  the  once  powerful  nation  of  the  Gallas  whose 
forces  have  been  exhausted  in  the  struggle  with  the  Masai  to  the  south 
and  the  Somals  to  the  north.  A  curious  feature  of  the  districts  of 
Uganda  and  Unyoro,  according  to  Captain  Lugard,  is  the  scarcity  of 
running  water,  and  the  occurrence  of  swamps  in  every  depression. 
The  average  elevation  of  Uganda  is  3,700  feet,  while  Unyoro,  though 
not  greatly  dissimilar  in  general  aspect  is  higher,  and  has  loftier  hills. 
The  Waganda  possess  great  natural  aptitude,  are  clever  carpenters 
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and  smiths,  and  can  be  readily  taught  European  methods  of  working. 
They  are  fond  of  music,  have  many  rude  musical  instruments,  and  pos- 
sess a  currency  of  cowries.  Mentally,  they  are  certainly  superior  to 
the  surrounding  races.  Uganda  is  divided  into  ten  provinces,  each  of 
which  has  its  chief,  while  over  all  is  set  a  vizir.  The  system  of  land- 
tenure  is  very  complex,  and  chieftainships  are  complicated.  The 
northern  part  of  Ankoli  is  thickly  peopled,  but  the  land  has  suffered 
terribly  from  the  cattle-plague,  which  has  reduced  all  the  pastoral 
tribes  of  this  region  to  a  state  bordering  on  starvation.  Not  only  have 
millions  of  domestic  cattle  fallen  before  this  dread  disease,  but  the 
buffalo  has  been  practically  exterminated,  while  the  eland  and  the 
smaller  kinds  of  antelopes  have  suffered  severely. 

The  Albert-Edward  or  Mwutanzige  is  really  a  double  lake,  for  the 
long  northeastern  arm  known  as  Ruvango  is  only  connected  with  the 
larger  body  by  a  river  not  more  than  500  yards  across.  This  lake  is 
abundantly  supplied ;  the  Mpanga  alone  brings  down  more  water 
from  Ruwenzori  than  is  taken  out  by  the  Senliki. 

During  his  circuit  from  the  Victoria  by  the  Albert-Edward  to  the 
Albert  Nyanza  and  Wadelai,  Captain  Lugard  picked  up  the  Sudanese 
refugees  left  by  Emin  Pasha,  and  upon  his  return  was  accompanied  by 
some  9000  people.  He  concluded  his  address  before  the  Boyal  Greo- 
graphical  Society  with  a  graphic  picture  of  the  present  disordered  state  of 
the  countries  west  and  north  of  the  Uganda,  smitten  by  the  cattle-plague, 
oppressed  by  a  usurper  named  Kabarega,  and  only  prevented  from 
freely  accepting  protection,  from  the  fear  that  all  protectors,  like  Stan- 
ley, will  depart  and  thus  leave  them  a  helpless  prey  to  the  vengeance 
of  their  oppressors. 

Uganda  is  a  region  of  rounded  grass-clad  knolls,  while  Unyoro  is  more 
rugged,  often  with  fantastic  piles  of  granite,  and  abounds  in  caves. 
The  rivers  of  Uganda  are  large  papyrus  swamps  with  no  current,  and 
little  open  water.  The  hills  are  of  red  marl  or  shaly  gravel.  In  past 
times  Uganda  had  broad  roads,  often  with  culverts  across  water,  and 
even  now  it  would  be  easy  to  make  a  good  road  to  the  Albert  Nyanza. 
More  grain  is  grown  in  Unyoro  than  in  Unganda.  A  survey  for  a 
projected  railway  from  the  coast  to  Victoria  Nyanza  has  already  been 
made  for  350  miles. 

There  seem  to  be  several  small  lakes  in  Buddu,  a  province  of 
Uganda  west  of  the  Victoria  Nyanza ;  in  Koki,  a  tributary  state  east 
of  Buddu,  and  in  Ankoli,  the  eastern  part  of  which  has  loftier  hills 
and  poorer  soil  than  Buddu.  One  of  these  lakes,  between  Ankoli 
and  Koki,  is  named  Kashera.     Iron  seems  to  be  abundant  in  these 
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districts.  The  natives  of  Ankoli  are  Wahuma,  a  fine  race  apparently 
with  affinities  to  the  Galla  and  Somali,  but  mingled  with  Bantu. 

The  Tana,  a  large  river  3outh  of  the  Juba,  has  been  navigated  by 
Captain  E.  G.  Dundas  in  the  stem-wheel  steamer  Kenia,  to  within  a 
short  distance  of.  the  mountain  of  that  name,  which  was  afterward 
ascended  to  a  height  of  8,700  feet.  The  Tana  has  two  mouths,  the 
northern  one,  the  Ozi,  is  not  now  important,  but  the  entire  district 
between  it  and  the  Tana  mouth  is  alluvial.  The  lower  portion  of  the 
river  is  almost  meridianal,  but  close  to  the  equator  a  broad  westerly 
curve  conducts  to  the  congeries  of  affluents  which  descend  from  the 
forest  covered  slopes  west  of  Mt.  Kenia.  The  steamer  could  proceed 
as  &r  as  Hamey^,  near  the  equator,  at  the  start  of  the  great  bend. 
The  peoples  met  with  in  the  ascent  were  the  Kalindi  at  the  mouth,  the 
Ngao,  Omoina,  Ndera,  Guano,  Ndura,  Sabaki,  Malululu,  Malakote, 
Wasania,  Korokoro,  Wandorotu,  Murdoi,  Wathaka,  Mumomi,  Mbe, 
Kikoya  and|Muea  near  Mt  Kenia. 

The  smaller  Sabaki  river  to  the  south  of  the  Tana,  also  has  its  head- 
waters in  the  forest  belt  S.  W.  of  Kenia.  The  existence  of  such  a  river 
as  the  Tana,  navigable  through  more  than  three  degrees  of  latitude, 
was  until  recently  pratically  unknown.  A  considerable  fall  about 
18^  south  of  the[equator,  and  sixty  feet  high,  terminates  the  navigable 
part  of  the  stream. 

It  may  be  remembered  that  Mt.  Kenia  has  been  ascended  by  Count 
Teleki  to  a  height  of  15,350  feet,  yet  he  estimated  that  there  was  still 
above  him  3,500  feet  to  the  highest  summit.  The  forest  reaches  to 
3,500  feet,  bamboos  to  10,500,  after  which  the  vegetation  as  far  as  the 
snow-line  at  16,000  feet  consists  of  mosses  and  the  curious  tree  Seneeio 
johnatoniL  The  slope  toward  the  west  is  very  gentle,  but  southward 
the  mountain  presents  a  serrated  ridge  four  miles  in  length. 

An  expedition  has  started  for  the  Juba  River  commanded  by  Lieu- 
tenant C.  R.  Villiers,  and  accompanied  by  J.  W.  Gregory  of  the 
British  Museum. 

Asia. — A^ Visit  to  Peik-Td-Shan. — Mr.  Carles  has  recently  paid 
a  visit  to  the  singular  white-topped  and  flat-topped  mountain  in 
Mantchuria,  from  which  issue  the  sources  of  the  three  great  rivers 
Tumen,  Yalu  and  Sungari.  This  mountain,  which  has  upon  its  sum- 
mit a  lake  some  twelve  miles  in  circuit,  at  an  elevation  of  7,500  feet, 
had  been  previously  been  visited  by  Mr.  Younghusband  and  his  party, 
but  Mr.  Carles  was  moved  to  undertake  the  journey  from  Seul,  the 
capital  of  Korea,  by  reading  an  account  of  it  in  a  Chinese  work. 
31 
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This  account,  exaggerated  though  it  was,  giving  to  the  mountain  a 
height  of  five  miles,  and  to  the  lake  a  proportionately  expanded  cir- 
cumference, showed  that  there  really  existed  a  remarkable  elevation. 
Chan-y-Peik,  the  "  Ever  White  Mountain,  '*  b  well-wooded  to  the  top, 
and  thus  presents  a  contrast  to  the  isolated  Peik-tu-Shan  or  Old 
White  Mountain  the  summit  of  which  is  bare,  and  white  with 
pumice.    It  is  the  latter  which  encloses  the  lake. 

The  account  of  the  journey,  in  the  March  issue  of  the  Proceedings 
Boyal  Geological  Society  is  full  of  interesting  matter  concerning  the 
ways  of  the  large-hatted  Koreans,  their  threshing-floors  of  beaten  clay, 
the  pickled  cabbages  and  turnips  so  dear  to  their  palates,  Uieir  dress 
and  domestic  animals,  among  which  the  black  and  hairy  pig  is  con- 
spicuous. The  untidiness  of  a  Korean  village  offers  a  marked  con- 
trast to  the  neatness  of  a  Japanese  one,  but  Mr.  Carles  gives  the 
Korean  rustics  credit  for  a  more  thorough  appreciation  of  natural 
beauty  than  is  possessed  by  any  other  people.  A  Korean  who  has 
climbed  a  summit  stops,  not  to  complain  of  the  toil,  but  to  admire  the 
landscape.  Ham-Heung,  the  chief  town  of  N.  E.  Korea,  is  a  walled 
town  with  twenty-five  to  thirty  thousand  inhabitants. 

The-Kachins  and  the  Ibawadi. — The  recent  expedition  of  the 
Indian  Government  among  the  hiUs  of  the  rebellious  Kachins,  Ghing- 
paws,  or  Singphos,  who  occupy  much  of  northern  Burma,  toward  the 
Chinese  frontier,  though  they  have  added  to  our  geographical  know- 
ledge of  the  upper  waters  of  the  Irawadi,  have  not  solved  the  mystery 
of  the  Sal  win.  The  upper  Irawadi  divides  into  two  principal  streams, 
the  Mali  Kha  to  the  west,  and  the  more  easterly  Nmai  Kha.  The 
course  of  the  former  has  been  mapped  as  a  result  of  the  KiK^hin  expe- 
ditions, but  little  is  really  known  of  the  latter,  save  that  at  its  junction 
with  the  Mali  Kha  it  is  somewhat  the  laiger. 

The  Kachins  seem  to  be  descended  from  the  Karengs,  and  have  for 
ages  been  subject  to  hereditary  chie&  or  Sawbwas ;  but  of  late  years 
many  villages  have  rebelled  against  these,  driven  them  out  or  killed 
them,  and  these  villages  are  now  only  governed  by  '  headmen '  with 
little  authority.  This,  together  with  the  fact  that  the  peaceful  trading 
villages  of  the  Shans  and  Chinese  are  each  under  the  protection  of  a 
Kachin  village,  made  it  difficult  to  reduce  the  tribes  to  subjection. 
Among  the  Kachin  tribes  are  the  Kanong,  Passu,  Nankmong,  Kamans 
and  Khangs,  these  are  said  to  be  the  wildest^  and  to  be  unclothed. 
The  district  is  not  one  of  lofty  mountains,  but  of  rugged  hills  two  to 
.  three  thousand  feet  in  height,  intersected  by  well- watered  valleys.    A 
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good  deal  of  opium  is  grown,  but  not  enough  to  fully  supply  this 
opium-oonsuming  race.  No  reliable  information  can  be  obtained 
respecting  the  head-waters  of  the  Nmai  Kha.  It  is  thought  that  the 
Phung  Mai,  east  of  Kanti  and  the  Nmai  Kha,  may  be  the  latter, 
while  the  Lu  is  the  Salwin.  All  the  water  that  falls  upon  the  land 
up  to  within  a  few  miles  of  the  Lu  drains  to  the  Irawadi,  which  thus 
rapidly  develops  into  a  noble  river,  though  it  is  doubtful  whether  any 
of  its  sources  are  farther  north  than  28^  3(X. 

East  Asia  Mikob. — In  these  days  of  exploration  of  the  unknown, 
some  of  the  districts  that  have  been  longest  known,  and  which  fill  large 
pages  of  the  world's  history,  seem  to  be  least  visited.  It  is  this  which 
lends  additional  interest  to  D.  G.  Hogarth's  account  of  his  travels  in 
Asia  Minor — that  land  of  many  peoples  and  of  many  ruins  which  has 
for  centuries  been  the  stronghold  of  the  Turkish  power.  Mr.  Hogarth 
not  only  examined  many  ruined  cities,  but  penetrated  through  several 
little  known  passes  of  the  Taurus  and  Anti-Taurus.  In  the  district 
between  Lakes  Egerdir  and  Beysheher  there  are  no  passes,  but  the 
Eurymedon  cuts  its  way  through  a  great  gorge,  and  the  population 
interests  from  its  primitive  and  apparently  indigenous  character. 
The  Pisidian  city  of  Adada,  now  Kara  Bavlo,  perched  high  on  its  hill- 
top, is  a  most  perfect  specimen  of  an  Anatolian  city  of  Roman  times. 
Not  very  distant  are  the  ruins  of  Lystra  and  Derbe. 

In  a  small  island  upon  Lake  Egerdir  are  the  remnants  of  a  small 
colony  of  Greeks,  who  in  the  twelfth  century  deliberately  preferred 
Mohammedan  to  Byzantine  rulers.  The  monastery  of  Koja  Kalessi  is 
a  remarkable  ruin,  containing  a  church  of  the  fourth  or  fifth  century, 
restored  in  the  reign  of  Justinian,  and  evidencing  the  power  still 
possessed  by  heathen  traditions  in  the  entire  absence  of  Christian  sym- 
bolism from  its  sculpture.  The  city  of  Coropissus  is  a  veritable 
Pompeii,  the  church  probably  of  the  seventh  or  eighth  century,  most 
of  the  ruins  a  little  later.  The  east  Taurus  is  richly  wooded,  and  is 
traversed  by  the  tremendous  canyons  of  Samanti,  Saros  and  Jihan,  not 
passable  even  on  foot.  •  Several  important  passes  occur  farther  east 
than  the  famous  Cilician  Grates.  This  dbtrict  was  the  last  refuge  of 
the  independent  Armenians  of  Cilicia,  and  their  robber  towns,  Hadjin 
and  Zeitun,  still  exist.  The  half-troglodyte  Kurds,  nominally  Mussul- 
mans, but  with  pre-Mussulman  customs,  have  penetrated  to  these  parts. 
The  Anti-Taurus,  deserted  since  the  eleventh  century,  is  now  inhabited 
only  by  the  nomad  Avshar  and  some  Kurds,  who  found  their  way  there 
about  fifty  years  ago.      The  great  Roman  road  to  the  Euphrates  can 
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still  be  easily  traced  in  the  valley  of  the  Saros,  and  has  many  mile* 
stones.  Tne  fortified  tower  of  Maidan  dates  from  the  first  or  second 
century,  when  the  Cilicians  were  lords  of  the  Mediterranean.  Amon^ 
so-called  Hittite  monuments,  one  of  the  most  important  is  the  obelisli 
at  Albistan.  This  the  inhabitants  refused  to  sell  to  some  Germans^ 
the  Government  heard  of  it,  and  took  possession  without  payment  II 
has  sixty-seven  lines  of  inscription  on  all  four  sides. 

Northeast  Siberia. — The  region  of  the  Verkhoyansk  nnd  Stano- 
voi  Mounts,  in  N.  E.  Asia,  with  the  upper  basins  of  the  Kolyma, 
Indigirka  and  Lena,  have  been  recently  explored  by  M.  Cherski. 
Proceeding  up  the  Chandyga  River,  Cherski  reached  the  heart  of  the 
Verkhoyansk,  whose  summits  are  below  the  snow-line.  Then  by  way 
of  the  river  Dyba,  a  tributary  of  the  Tyra,  he  reached  the  valley  of 
the  Omekon,  which  stream  the  natives  regard  as  the  true  head-waters 
of  the  Indigirka.  The  Uchagei-urach  does  not,  as  shown  on  the  maps, 
empty  into  the  Omekon.  The  Verkhoyansk  was  then  crossed  at  its 
junction  with  the  Stanovoi  range,  where  the  latter  runs  eastward. 
The  region  between  the  Indigirka  and  the  Kolyma,  covered  by  the 
bend  of  Stanovoi,  i9  split  into  several  subdivides,  of  which  the  expedi- 
tion crossed  three,  and  found  the  third  to  be  the  water  parting  between 
the  Indigirka  and  Kolyma  basins,  the  Moma  flowing  from  one  side, 
the  Syrjanka,  an  affluent  of  the  Kolyma,  from  the  other.  The  valleys 
of  this  district  are  broad  with  gentle  slopes,  and  without  terraces, 
which  are  destroyed  by  the  shifting  courses  of  the  rivers,  the  tendency 
of  the  latter  being  rather  to  fill  up  the  valleys  with  rubbbh  than  to 
deepen  them.  On  the  southern  slopes  magnificent  poplars  and  willowf 
flourish,  and  the  meadows  have  a  rich  flora.  Notwithstanding  th( 
high  latitude,  the  temperature  in  June  and  July  rose  to  113  in  the 
sun,  though  for  fourteen  days  in  August  it  sank  below  32.  The  greal 
longitudinal  valleys  seem  to  have  possessed  immense  glaciers  in  th< 
plistocene  period;  while  the  mountains  are  formed  of  Silurian  and 
Jurassic  folds. 


Asiatic  Notes. — The  recent  expedition  of  Lieutenant  H.  S.  Wal- 
ker, from  Napeh  in  Upper  Burma  to  Arakan,  possesses  considerable 
interest,  were  it  only  for  the  visit  paid  to  Myohaung,  the  ancient  cap- 
ital of  Arakan,  now  peopled  only  by  some  2500  souls.  The  ancient 
magnificence  of  the  place  is  attested  by  the  great  ruined  walls,  forming 
three  squares  one  within  the  other,  and  by  two  gigantic  pagodas,  one 
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with  eighty,  and  the  other  with  ninety  thousand  images.      This  city 
was  known  to  Ptolemy,  who  speaks  of  it  as  Triglyphon. 

The  outward  route  was  through  the  An  Pass,  while  the  return  route 
was  eighty  miles  to  the  north.  The  former  was  found  far  the  better 
for  a  railway,  though  beyond  Dalet  it  was  cut  up  by  creeks,  many  of 
which,  however,  could  be  missed  by  hugging  Myaintaung  Hill. 
Lieutenant  Walker  speaks  of  the  Arakanese  as  indolent  and  cowardly 
beyond  measure.  ♦ 

W.  M.  Conway,  with  a  party,  started  in  February  of  the  past  year 
to  explore  the  glacier  regions  of  Baltistan  and  Karakoram,  southeast 
of  Pamir.  News  of  his  expedition  has  several  times  been  received, 
but  no  full  account  has  yet  been  given.  He  has  been  the  first 
European  to  cross  the  Nashik  pass ;  has  explored  the  Hispar  Glacier, 
a  vast  level  sea  of  snow  of  300  square  miles,  surrounded  by  a  ring  of 
giant  peaks — the  largest  glacier  outside  of  the  polar  circle;  has 
ascended  many  lofty  peaks,  among  which  is  one  whtch  he  has  named 
Pioneer  Peak  (over  23,000  feet)  because  it  was  found  to  precede  the 
Golden  Throne,  some  2000  feet  higher  still. 

A  new  map  of  Persia,  compiled  from  a  great  number  of  general  and 
divisional  maps,  may  be  found  in  the  issue  of  the  Proceedings  Royal 
Geographical  Society  for  February,  1892.  It  is  on  a  scale  of  600  miles 
to  the  inch,  and  includes  Afghanistan  and  Beluchistan.  The  bounda- 
ries of  the  famous  Persian  desert,  the  Dasht-i-Kavir,  with  its  two  large 
salt-swamps,  and  the  Kuh-i-Gugird,  are  clearly  shown.  The  desert  is 
shaped  like  a  dumb-bell,  and  the  largest  salt-swamp  is  in  the  centre  of 
the  western  portion. 

Captain  Bower  and  Dr.  Thorold  left  Leh  in  June  last  year,  crossed 
the  widest  part  of  Tibet,  and  passed  a  chain  of  salt-lakes,  one  of 
which,  Bor-Ba-Tu,  is  probably  the  highest  lake  in  the  world,  since  it  is 
situated  17,930  feet  above  sea-level.  Their  course  lay  from  Ladak  to 
Chiamdo,  about  150  miles  to  the  north  of  the  route  of  Pundit  Nain 
Singh.  Though  ordered  back  by  the  Tibetan  authorities,  they  made 
their  way  through  Tibet  to  west  China. 

Burma  and  Assam  seem  temptingly  close  upon  the  map,  and  are 
only  separated  by  about  a  hundred  miles  of  hill  country,  yet  a  satis- 
£Eu;tory  road  from  one  to  the  other  has  not  yet  been  found.  The  high- 
est hills  or  mountains  of  the  district  range  from  but  four  to  eight 
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thousancl  feet,  but  as  thej  are  clothed  with  dense  forest  and  impenetra^ 
ble  jungle,  with  few  inhabited  or  cultivated  spots,  the  passage  is  very 
difficult  The  political  officer  of  Assam,  Mr.  Needham,  after  having 
had  experience  of  one  route,  tried  that  by  which  in  past  times  the 
Burmese  armies  used  to  find  their  way  to  conquer  Assam.  This  leads 
across  the  Patkoi,  among  hills  below  3000  feet  in  height,  to  Nongyong 
Lake,  and  then  via  the  Loglai  to  the  Singpho  village  of  Ham  Yung, 
thence  to  Ningbu,  three  short  marches  from  Maingkhwan. 

Australasia. — Australian  Exploration. — ^The  news  of  Austra- 
lian exploration  is  always  tame  and  little  varied,  like  the  aspect  of 
that "  scrubby  "  interior.  Dr.  Lindsay  and  party  crossed  the  space 
between  the  courses  of  Forrest  and  of  Giles.  They  found  the  Queen 
Victoria  spring  on  the  latter  course  nearly  dry,  and  the  country  seemed 
to  have  had  no  rain  for  two  years.  Various  bushes  were  found,  also  a 
gum-tree  forest  which  extended  into  S.  Australia.  From  the  roots  of 
certain  roallee  trees,  which  the  natives  know  by  experience,  they  pro- 
cure a  quantity  of  pure  water. 

In  South  Australia  the  country  between  lakes  Eyre  and  Amadeus  has 
been  explored,  and  seems  to  be  rather  more  varied  than  most  of  the 
interior,  as  several  ranges  of  hills^  the  Musgrave,  Everard,  Mann,  etc., 
have  been  found,  rising  four  to  five  thousand  feet  above  the  sea.  The 
Musgrave  hills  are  of  red  granite,  which  appears  to  predominate  in  the 
other  ranges.  Spinifex,  a  few  pines,  stunted  gums  and  mulga,  are  the 
prevalent  trees,  but  between  the  Musgrave  and  Mann  ranges  is  a 
growth  of  large  casuarinas. 

In  West  Australia  the  country  between  Northam  and  Eucla  has 
been  traversed,  and  good  ground  has  been  fouud  in  a  slightly  undulat- 
ing country.  After  the  limestone  was  reached  (31  ^  10'  S.,  124*",  SV 
E.)  the  open  forest  and  plains  changed  to  grass  and  salt-bush  plains, 
well  adapted  for  pastoral  purposes.  Many  holes  were  met  with,  prob- 
ably leading  to  underground  streams.  The  soil  is  mostly  rich  red 
loam,  there  are  springs  in  many  places,  and  water  is  near  to  the  surface. 
White  gum  and  gimlet-wood  were  the  most  conspicuous  trees.  The 
land  seems  rich  in  minerals.  The  natives  seen  were  of  much  finer 
physique  than  those  which  frequent  the  towns. 

New  Guinea. — Sir  W.  Macgr^or  continues  his  work  of  visiting 
the  various  tribes  of  British  New  Guinea  with  the  aim  of  bringing  them 
to  acquiesce  in  the  government  and  laws  of  Great  Britain.  Great 
progress  has  already  been  made  in  this  matter,  so  that  already  some 


Digitized  by 


Google 


ins.]  Oeography  and  Ih^veL  467 

yiihges  which  were  built  upon  piles  for  security  are  now  removed  to 
dry  land.  The  want  of  recognized  hereditary  chie6  among  the  natives 
present  causes  some  difficulty,  but  the  coast  tribes  have  to  a  great 
extent  accepted  the  change,  and  the  inland  tribes,  who  were  for  the 
most  part  driven  inland  by  the  coast  residents,  are  commencing  to 
come  in.  The  area  of  the  British  portion  is  86,000  square  miles,  and 
the  population  is  probably  350,000.  On  their  part  the  Germans  are 
doing  similar  work.  Between  Pouro  and  Milne  bays  there  is  a  ridge 
of  lava  and  coral  limestone,  rising  to  850  feet.  The  close  relationship 
often  supposed  to  exist  between  the  flora  of  New  Guinea  and  that  of 
Australia  seems  scarcely  borne  out  by  the  facts.  Though  Proteacese 
and  MyrtacesB  abound  in  the  savannahs  of  Fly  River,  yet  the  palms 
are  numerous  in  species,  and  at  least  fifty  indigenous  plants  are 
known. 

Sir  W.  Macgregor  has  been  specially  engaged  among  the  D'Entre- 
casteaux  and  Trobriand  Islands.  The  latter  are  a  little  known  group 
of  small  islets,  with  one  language,  and  a  population  of  some  15,000. 

The  most  interesting  discovery  has  been  that  of  a  number  of  atolls 
which  have,  since  their  formation,  been  elevated  by  a  horizontal  uplift. 
Kitava  or  Nowan  has  a  surface  of  5.6  square  miles,  and  is  now  girt 
by  a  fringing  reef:  almost  its  whole  circuit  is  surrounded  by  a  low 
sloping  margin  about  a  quarter  of  a  mile  wide,  covered  with  trees. 
This  abuts  against  a  steep  coral  wall  three  to  four  hundred  feet  in 
height,  also  covered  with  forest.  Within  this  wall  the  land  dips  gently 
to  a  plateau  fifty  to  a  hundred  feet  below  the  edge  of  the  wall,  plainly 
the  ancient  lagoon.  The  soil  in  this  interior  plain  is  of  a  rich  choco- 
late tint,  and  very  fertile.  All  the  natives  reside  in  thb  protected 
area,  which  is  drained  by  filtration  through  the  porous  coral  rock. 
Kwaiwata  is  similar,  but  much  smaller.  Gawa  is  a  still  more  perfect 
specimen,  having  a  coral  wall  four  hundred  feet  high,  and  so  steep 
that  it  must  be  climbed  by  ladders,  while  the  iuterior  is  a  100  feet 
lower.  On  approaching  these  islands  from  the  sea  they  seem  to  be 
uninhabited,  since  the  natives  live  in  the  saucer-like  hollow.  In  Iwa 
the  raised  border  has  been  worn  away.  A  great  portion  of  the  south 
of  Fergusson  Island,  one  of  the  D'Entrecasteaux  group,  is  occupied  by 
the  mountain  mass  of  Edagwaba,  4-5000  feet  high,  composed  of  mica 
schist,  and  in  the  N.  W.  corner  Kubioia  rises  to  3-4000  feet.  The 
islets  of  Namu  and  Bagiagia  are  of  coral,  low  and  uninhabited.  On 
each  of  the  small  Trobriand  Islands  there  is  a  single  village. 
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Polar  Regions. — ^The  Danish  Expedition. — Lieutenant  Ryder 
of  the  Danish  navy,  contrived  in  spite  of  the  floating  ice  which 
extended  from  three  hundred  to  three  hundred  and  fifty  miles  from 
Greenland,  to  enter  Scoreaby  Sound  last  year,  and  to  discover  that  it 
was  really  an  extensive  fjord  with  several  branches.  Hurry's  Inlets  a 
branch  toward  the  north,  proved  to  be  a  Qord  28  miles  long,  witk 
gneissic  cliffs  3000  feet  in  height  on  the  east,  and  westward  the  crags 
of  Jameson's  Land,  2500  feet  high,  seemingly  composed  largely  of 
glacial  moraine.  Many  Jurassic  and  Tertiary  fossils  were  found  on 
Jameson's  Land,  while  at  Cape  Brewster,  where  the  cliffi  rose  only 
from  300  to  500  feet,  fossils  of  older  date  were  found. 

The  southern  shore  of  Scoresby  Sound  presents  a  lofty  and  unbroken 
granite  wall  sixty  miles  in  length,  the  ground  rising  in  the  interior  to 
3000  feet.  The  widest  inlet  is  named  Hall's  Inlet,  and  trends  north- 
west. On  its  shores  are  rochea  moiUonnies  and  striae  in  abundance, 
but  no  ice.  The  inland  ice  is  not  met  with  until  a  distance  of  176 
miles  from  the  sea  is  reached,  it  is  found  at  the  heads  of  the  smaller 
bays  and  Qords,  and  all  the  Qords  seem  to  reach  it.  The  gneiss  rises 
to  500  feet  in  the  southwest,  to  3000  in  Milne's  Land  (west  of  Hall's 
Inlet)  and  to  6000  feet  in  the  northern  region  explored — on  the  west  it 
is  covered  with  basalt.  Animal  life  proved  to  be  rich,  especially  on 
Jameson's  Land,  where  reindeer  occurred  in  wonderful  numbers, 
while  the  musk-ox  was  found  on  Hurry's  Inlet  Ho  less  than  150 
species  of  flowering  plants  were  gathered.  No  inhabitants  were  met 
with,  but  winter  houses  and  graves  were  seen. 

Polar  NoTEa — Several  whalers  have  left  Dundee  for  the  Antarc- 
tic, in  the  hope  of  combining  discovery  with  a  good  catch. 

Dr.  Drygalski,  in  connection  with  the  Geographical  Society  of  Berlin, 
has  erected  an  observatory  between  the  Great  and  Little  Karajak  glac- 
iers, on  Umanak  Fjord,  West  Greenland. 

Coal  has  been  discovered  in  Spitzbergen  by  L.  Cremer. 
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GEOLOGY  AND  PALEONTOLOGY. 

The  Western  Lowland  of  Ecuador.— A  paper  by  Dr.  Th. 
Wolf,  read  at  the  Berlin  Geographical  Society,  Dec.  3, 1892,  gives  the 
following  account  of  the  Western  Lowland  of  Ecuador : — 

Its  superficial  area  is  25,950  square  miles.  As  late  as  the  end  of 
the  Neocene  period  the  waves  of  the  ocean  washed  the  foot  of  the 
Western  Cordillera  of  Ecuador.  At  the  commencement  of  the 
Plistooene  period  a  part  of  the  northern  half  of  the  lowland  appeared 
above  the  ocean  while  the  southern  half  was  covered  over  by  an 
immense  sandstone  formation.  The  latter,  containing  here  and  there 
the  bones  of  mastodons  and  horses,  was,  at  a  very  recent  periody  sub- 
jected to  upheaval,  which  gave  to  the  country  very  nearly  its  present 
configuration. 

The  great  low-lying  plain  east  and  west  of  the  Gulf  of  Guayaquil  as 
well  as  the  smaller  alluvial  plains,  are  quite  recent  formations,  true 
deltas.  |The  highest  points  of  the  coast  ridge  attain  an  elevation  of 
2,300  feet  in  a  chalk  range  between  Guayaquil  and  the  sea,  and  in  the 
Cordillera  of  Chongon  and  Colonche.  In  the  Neocene  region  there  are 
summits  of  from  650  to  1000  feet.  The  Plistocene  marine  strata  form 
a  gently  undulating  country  Hsing  from  65  to  260  feet  above  sea-level, 
while  the  extensive  plain  of  alluvium  is  quite  level.  The  rivers  which 
issue  from  the  Western  Cordillera,  do  not  flow  due  west ;  but,  in  con- 
sequence of  the  chalk  range  which  runs  north  and  south,  form  two 
extensive  river  systems,  Rio  Guayas  emptying  into  the  Gulf  of  Guaya- 
quil, and  Rio  Esmeralda,  flowing  without  a  delta  into  the  sea  at  1^ 
N.  latitude.    (Geog.  Journ.  Feb.,  1893). 

Devonian  Fossils  from  Manitoba. — During  the  summer  sea- 
son of  1888  and  1889,  Mr.  J.  B.  Tyrrell  made  a  collection  of  the  fossils 
of  the  Devonian  rocks  of  the  islands,  shores  and  immediate  vicinity  of 
Lakes  Manitoba  and  Winnipegosis.  This  collection  forms  the  subject 
of  a  report  by  Mr.  J.  F.  Whiteaves,  published  by  the  Geological  Sur- 
vey of  Canada.  According  to  the  author,  this  collection  is  one  of  the 
most  important  that  have  been  brought  back  by  the  Survey  collectors 
for  many  years.  The  species  represented  are  of  unusual  interest,  not 
only  on  account  of  the  number  of  new  forms,  but  also  as  showing  the 
close  relations  that  exist,  in  so  many  respects,  between  the  fauna  of 
th^e  rocks  and  that  of  the  Devonian  rocks  of  Europe. 
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Mr.  Whiteaves'  report  comprises  105  pages  of  text  illustrated  by  15 
fiill  page  plates.      The  classification  followed,  with  few  exceptions,  is ' 
that  adopted  by  Dr.  Karl  Zittel  in  his  Handbuch  der  Paleontologie. 
(Contributions  to  Canadian  Paleontology.    Vol.  I,  Pt.  IV,  1892). 

Jura  and  Trias  in  Taylorville,  California. — Professor  Hyatt 
gives  the  following  preliminary  results  of  an  examination  of  four 
different  collectbns  of  intervebrate  fossils  from  the  Jura  and  Trias  of 
the  Taylorville  region  in  California. 

A  general  comparison  of  the  Trias  of  Taylorville  with  that  of  Idaho 
and  of  the  Star  Peak  range  in  the  Humboldt  region,  Nevada,  shows 
that  the  Idaho  Trias  has  a  well  marked  Triassic  fauna,  with  fossil 
cephalopods  recognized  in  Europe  by  Mojsisovics,  Steinmann  and 
Karpinsky,  as  belonging  to  the  lower  part  of  the  Triassic  system. 
This  fauna  appears  to  'be  more  nearly  the  equivalent  of  that  of  the 
Werferner  beds  of  the  middle  Buntersandstein  of  the  German  Trias 
than  of  any  other. 

The  Trias  of  the  Star  Peak  range  contains  an  unmistakably  younger 
fauna.  The  species  show  a  parallelism  with  the  Muschelkalk  instead 
of  the  Saint  Cassian  stage,  as  has  been  supposed. 

The  Trias  of  Taylorville  is  quite  as  interesting  as  that  of  the  other 
two  localities,  and  it  is  suggestive  that  its  age,  as  indicated  by  the  fos- 
sils, is  that  of  the  Noric  and  Kamic  series  in  the  upper  Trias. 

The  Lower,  Middle  and  Upper  Jura,  are  represented  by  character- 
istic fossils  which  can  be  closely  compared  with  representative 
European  species.  No  remarkable  or  entirely  new  types  occur,  such 
as  have  been  found  among  the  vertebrata  of  this  continent. 

On  comparing  the  Taylorville  with  that  of  Aurora,  Wyoming,  and 
of  the  Black  Hills,  it  is  found  that  the  latter  were  deposited  in  the 
same  basin,  the  species  being  largely  identical,  and  that  they  can  be 
spoken  of  together  as  having  characteristice  of  the  fauna  of  the 
Callovian  or  Oxfordian  in  the  upper  Jura  of  Europe. 

The  supposed  Callovian  of  Mount  Jura  has  no  species  in  common 
with  those  of  Aurora  or  the  Black  Hills.  This  accords  with  the  dis- 
tinct fauna  of  the  Bicknell  sandstone  and  the  Hinchman  Tuff,  and 
would  go  to  show  that  there  was  no  direct  connection  between  the 
upper  Jurassic  faunas  of  the  Rocky  Mountain  region. 

The  Oolite  of  the  Rocky  Mountain  region  is  too  little  known  to  per- 
mit comparison.  Dr.  White  has  described  a  few  fossils  found  by  Dr. 
Peale  near  the  lower  ca!\on  of  the  Yellowstone  in  Montana. 
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The  lower  Lias,  having  certain  forms  of  undeniably  European 
fiEunee,  occurs  in  western  and  southwestern  Nevada,  and  perhaps  in 
California  east  of  the  crests  of  the  Sierra.  These  faunas  are  older  than 
those  found  at  Mount  Jura. 

It  is  obvious  that  the  Jura  occurs  in  widely  separated  patches,  and 
that,  so  far  as  now  known,  Mount  Jura  exhibits  a  larger  number  of  frag- 
ments of  the  series  of  the  Jurassic  system  than  any  other  locality  in 
the  United  States.    (Bull.  GeoL  Soc.  Am.,  Vol.  3, 1892.) 

The  Post- Laramie  Beds  of  Middle  Park,  Colorado. — Mr. 
Whitman  Cross,  in  a  paper  read  before  the  Colorado  Scientific 
Society  in  October,  1892,  points  out  the  unconformities  that  exist 
between  the  Middle  Park  Beds  of  Colorado  and  the  underlying  rec- 
ognized Laramie  formations,  and  calls  attention  to  the  difference  in 
lithological  characters.  A  study  of  specimens  collected  at  different 
points  show  that  a  large  series  of  andesite  rocks  strongly  resembling 
those  that  constitute  the  Denver  conglomerates  take  part  in  this  foiv 
mation.  The  Lignitic  beds  also  resemble  those  of  the  Denver  beds. 
In  regard  to  the  fossil  plants  Mr.  Cross  finds  that  12  out  of  21  species 
from  the  Middle  Park  beds  occur  in  the  Denver  beds.  These  facts, 
the  author  believes,  justifies  him  in  correlating  the  Middle  Park  beds 
with  the  Denver,  and  he  agrees  with  Mr.  R.  T.  Hill  in  assigning  them 
to  the  Post-Laramie  group. 

It  has  been  suggested  by  Mr.  J.  B.  Hatcher,'  that  in  view  of  the  fact 
that  at  least  two  species  of  Agathaumas  have  been  described  from  the 
Denver  beds,  that  it  would  be  well  to  take  into  account  the  evidence 
from  the  vertebrate  fauna  before  settling  definitely  the  age  of  the  beds 
under  discussion.    (Proceeds  Col.  Sci.  Soc.  1892). 

Marine  Pliocene  Beds  of  the  Carolinas. — The  tables  of  the 
MoUuscan  fauna  of  the  Waccamaw  and  Croatan  Beds  of  the  Carolinas 
recently  published  by  Dr.  Dall,  establish  the  presence  of  genuine 
Pliocene  beds  in  both  the  Carolines.  The  Pliocene  of  Tuomey  and 
Holmes  is  shown  to  be  based  on  a  confusion  of  species  belonging  to  at 
least  two  horizons,  and  hence  the  classifications  based  upon  the 
supposed  characters  of  this  non-existent  fauna  may  now  be  consigned 
to  oblivion.    (Trans.  Wagner  Free  Inst  1892.) 

Geological  News. — General. — Mr.  Ralph  S.  Tarr  has  called 
attention  to  the  resemblance  between  the  terraces  now  forming  on  the 

>Amer.  Journal  Sci.,  Feb.,  1898. 
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Colorada  River  in  Texas,  and  the  older  ones  of  the  CoDnecticut  River. 
He  suggests  that  the  modes  of  formation  may  be  identical.  In  the  one 
case  the  floods  and  sentiment  supply  arise  chiefly  from  the  climatic 
accident  of  desiccation,  while  in  the  other  they  are  the  result  of  glacial 
accident.    (Am.  Journ.  ScL  July,  1892.) 

M.  E.  Ficheur  has  added  an  important  fact  to  the  knowledge  of  the 
geology  of  northern  Africa.  He  finds  that  on  the  northern  flank  of 
the  Atlas  Mountains  in  Blidah  (Algeria),  and  throughout  the  extent 
of  the  region  occupied  by  the  Chifia  schists,  there  is  an  anteclinal  fold 
afiecting  the  whole  sedimentary  series,  a  fold  long  drawn  out  and 
turned  toward  the  north.  This  phenomenon  appears  to  be  the  result 
of  a  lateral  thrust  from  the  north  against  the  resisting  mass  of  the 
Chifla  schists  which  formed,  to  all  appearance,  an  island  in  the  Cret- 
aceous Sea.  This  folding  took  place  after  the  Cart^irenne  period,  and 
very  probably  after  the  Helv^tien  stage,  for  these  beds  are  seen  to  be 
disturbed  at  the  end  of  this  range  on  the  slopes  of  the  spur  on  the  left 
side  of  the  Harrach.  M.  Ficheur  is  of  the  opinion  that  the  folding  is 
limited  to  the  Blidah  range.    (Revue  Scientiflque,  Feb.  1893.) 

Paleozoic. — In  his  notes  on  the  Devonian  formation  of  Manitoba, 
Mr.  J.  F.  Whiteaves  remarks  that  in  Manitoba  the  Stringocephelus 
zone  is  remarkably  clearly  developed,  and  holds  a  rich  fauna,  whereas 
in  the  M|ickenzie  River  district,  most  of  the  fossils  so  far  collected 
seem  to  be  from  the  Cuboides  zone.  (Geol.  Mag.,  Feb.,  1893.) — Mr. 
Rollin  Keyes  calls  attention  to  a  well  defined  Kinderhook  fauna  inter- 
calated in  the  Burlington  limestone  in  northeastern  Missouri.  The 
fossils,  chiefly  molluscan,  are  found  in  a  heavily  bedded  white  encrini- 
tal  limestone  with  a  peculiar  white  chert  in  nodules  and  irregular 
bands.  The  forms  are  all  species  which  characterize  the  Kinderkook 
of  Burlington,  Iowa.  This  seems  to  be  an  illustration  of  Barrande's 
celebrated  "  doctrine  of  colonies. "     (Am.  Journ.  Sci.,  Dec,  1892.) 

Mesozoic. — According  to  Mr.  H.  W.  Fairbanks  the  granitic  rocks 
of  southern  California  are  not  Archean.  They  are  present  as  intru- 
sions squeezed  into  rocks  varying  in  age  from  the  Jurassic  to  Paleozoic 

inclusive  at  the  close  of  the  Jurassic.      (Geol.  Mag.,  Feb.,  1893.) 

Mr.  A.  Smith  Woodward  reports  the  skeleton  of  a  fish  from  the  Oxford 
Clay  of  Wiltshire,  England,  which  he  "  provisionally  quotes  as  an 
immature  example  of  Ischyodus  egertonii, "  The  fossil  tends  to  con- 
firm the  reference  of  Ischyodus-like  fishes  to  the  existing  family  of 
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Chimsericbe.     (Ann.    Mag.  Nat.  Hist.  Jan.,    1892.) The  fossil 

fragments  of  jaws  and  teeth  described  by  Gervais  under  the  name 
Lqndostem  messoniensis  have  been  referred  hj  M.  V.  Lemoine  to 
the  genus  Qiampsoaaurua  Cope.  M.  Dollo  has  recently  published  a 
critical  comparison  of  Grervais'  Lepidosteus  with  Champsosaurus  to 
show  that  there  is  no  point  of  resemblance  between  them,  but  that  they 
present  numerous  and  radical  differences,  and  that  Gervais'  reference 
is  correct.    (Bull.  Scien.  de  la  France  et  de  la  Belgique,  1892.) 

Cenozoic. — Se&or  Nogu^,  who  has  been  exploring  the  Andesian 
volcanoes  of  Chilian,  confirms  the  supposition  of  Pissis  (^Oeografia 
JUda  de  la  Republioa  de  Chili,  1875,  Paris)  concerning  the  existence 
of  moraines  of  two  distinct  epochs,  and  therefore  of  glacial  periods,  one 
of  them  being  anterior  to  the  present  volcanoes.     This  explains  the 

orography  of  the  region.   (Greographical  Journal,  Feb.  1893.) Mr. 

G.  Cotteau,  who  is  studying  the  fossil  echinoderms  of  the  Eocene  of 
France,  has  recently  described  a  number  of  new  species  belonging  to 
the  genera  CopUmma  (Desor),  lAosoma  (Cotteau),  MicropeHiB  (Pomel) 
(XreopeUis  (Pomel),  and  Oagaria  (Duncan).  The  latter  genus  is 
represented  in  France  by  six  new  species  belonging  to  the  middle 

Eocene.      (Revue  Scien.,  Jan.,    1893.) Professor  Cope  recently 

exhibited  to  the  Academy  of  Philadelphia  a  nearly  entire  mandible  of 
the  Tetrabelodon  shepardii  (Mastodon  ehepardii  Leidy)  from  the 
Blanco  (Pliocene)  of  Texas.  He  showed  that  it  differs  from  the  known 
spedes  in  the  decurvation  of  the  mandibular  symphysis,  which 
equals  that  of  the  corresponding  part  of  the  jaw  of  Dinotherium,  but 
lacks  the  incurvature  of  that  genus.  He  shows  that  the  Mexican 
species  formly  referred  to  that  species  is  distinct,  and  he  proposed  for 
it  the  name  of  Mastodon  oligohunis. 
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BOTANY. 

North  American  Fungi,  Century  XXIX.— Subscribers  to 
Ellis  &  Everhart's  North  AmericaD  Fungi  were  gratified  recently  by 
the  receipt  of  the  29th  volume  of  this  great  collection,  with  its  neatly 
mounted  and  labelled  specimens.  It  is  one  of  the  '*  miscellaneous " 
volumes,  nearly  all  groups  of  the  fungi  being  represented.  Thus  we 
find  five  Myxomycetes,  among  whidi  is  the  new  Stemcmitia  virginienais 
Rex ;  the  recently  described  Peronoapora  echinospermi  Swingle ;  a 
dozen  or  so  Uredine»,  some  but  recently  described ;  Erygiphe  graminia 
in  fruit ;  many  Pyrenomycetese,  some  Hymenomycetes,  and  a  good  many 
**  imperfect  fungi,"  the  latter  well  represented  by  species  of  Phyllaslida 
and  Solaria, — Charles  E.  Besset. 

New  York  Fungi. — A  new  and  interesting  distribution  of  speci- 
mens of  fungi  has  been  undertaken  by  Mr.  C.  L.  Spear,  of  Alcove,  N. 
Y.,  under  the  title  of  "  New  York  Fungi."  It  b  designed  particularly 
to  illustrate  the  work  of  the  well-known  mycologist,  Charles  H.  Peck, 
who,'  in  the  capacity  of  State  botanist,  has  for  so  many  years  been 
engaged  in  the  study  of  the  fungi  of  New  York.  Century  I  contains 
the  following  species:  Amanita  ccRsaria  Scop.,  A,  phalloides  Fr.,  A, 
mtisearia  L.,  var.  alba  Pk.,  A.vaginata  Bull.,  Tricfwlama  album  Schaeffi, 
Collybia  radieata  Relh.,  Mycena  galericulata  Scop.,  M,  leaiana  Berk., 
Omphalia  eampanella  Batsch.,  Pleurotus  aapidus  Kalchb.,  Clitopilus 
ecBspitoaus  Pk.,  Naucoria  pruinaiipes  Pk.,  Hypholama  aggregaia  Pk., 
H.  mblateritium  Schaeff,  H.  candolleanumy  Fr.,  Coprinus  picaceuis  Fr., 
Cmieaceua  (Bull.)  Fr.,  Cplieatilis  (Curt.)  Fr.,  Lactarius  deceptivus 
Pk.,  Cantliarellm  floccosus  Schw.,  Marasmius  oreades  (Bolt.)  Fr.,  M. 
rotula  (Scop.)  Fr.,  Panus  atipticua  (BulL)  Fr.,  Schizophyllum  commune 
Fr.,  Lemites  betulina  (L.)  Fr.,  Boletinua  pietua  Pk.,  B.  paroaua  (Berk.) 
Pk.,  var.  opacua  Pk.,  Boletua  aubluteua  Pk.,  Polyporua  perennia  (L.) 
Fr.,  P.  aulphureus  (Bull.)  Fr.,  P.  fumoaua  (Pers.)  Fr.,  P.  aduatua 
(Willd.)  Fr.,  P.  pubeacena  (Schum.)  Fr.,  P.  applanatua  (Pers.)  Fr., 
P.  fomentariiia  (L.)  Fr.,  P.  conchatua  (Pers.)  Fr.,  P.  hirautua  (Wulf ) 
Fr.,  P.  pergamenua  Fr.,  P.  veraicolor  (L.)  Fr.,  Doedalea  confragoaa 
(Bolt.)  Fr.,  D.  unicolor  (Bull.)  Fr.,  Olmoporua  conchoidea  Mont.,  Hyd- 
num  zonatum  Batsch.,  H,  graveolena  Delast.,  H,  coralloidea  Scop.,  Irpex 
paradoxus  (Schrad.)  Fr.,  Phlebia  zonata  B.  &  C,  P.  radiata  Fr., 
Oraterellua   comucopioidea    (L.)    Fr.,    Thelephora    achtveinitzia  Pk., 
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Stereum  rugosum  Pera,  S.  acerinnm  (Pers.)  Fr.,  HymenochcBte  eonrugcda 
(Fr.)  Lev.,  Cartidum  aalicinum  Fr.,  Chfphella  tilue  (Pk.)  Cke.,  C.fulva 
B.  &  Rav.,  Clavaria  botrytis  Pers.,  C.formosa  Pers.,  C  ^in'cto  Pers.,  C. 
fuitfarmU  Sow.,  Spcdhularia  flavida  Pers.,  Ouepinia  spathularia  (S.)  Fr., 
.  Lyeoperdon  gemmatum  Batsch.,  Z^.  jyyriforme  Schseff.,  Scleroderma  vtU- 
gare  Fr.,  Phragmidium  tubeortieivm  (SchraDk.)  Wint,  Pwxinia  peeki- 
ana  Howe,  P.  graminU  Pers.,  P.  circcta  Pers.,  P.  pimpinellcB  (Strauss) 
Lk.,  P.  aorghi  Schw.,  P.  malvacearum  MoDt.,  P.  marice-mhoni  Clint, 
P.ftiaca  (Belh.)  Wint,  P.  podophylli  Schw.,  Uromyces  junci  (Desm.) 
Tul.,  U.  pofygoni  (Pers.)  FckL,  U.  hyperici  (Schw.)  M.  A.  Curt,  Baes- 
telia  iaeerata  (Sow.)  Fr.,  .^Jcidium  clematidis  DC,  Ustilago  carieis 
(Pers.)  FkL,  [7.  avence  (Pers.)  Jensen,  U.  erythronU  Chnt,  U.utrieuloaa 
(Nees)  Tul.,  Sphacelotlieca  hydropiperxa  (Schum.)  Schrot,  Uroeydis 
loaldsteinice  Pk.,  Microsphcera  alni  (DC.)  Wint,  Hypocrea  riohardsoni 
B.  &.  M.,  Hypomyces  lactifiuorum  Schw.,  Diaporthe  acerina  (Pk.)  Sacc, 
Hypozylon  fuscum  Fr.,  H.  blakei  B.  &  C,  Pezieula  carpinea  (Pers.) 
Tul.,  Cenangium  cerasi  (Pers.)  Fr.,  Pateliaria  rhabarbartTia  Berk., 
Sphinetritia  tigillaris  B.  &  Br.,  Monilia  fructigena  Pers.,  Ccnio^f^orium 
rhizophilum  (Pr.)  Sacc,  TrimmatoBtroma  americanum  Thiim.,  Septoria 
(enoiheros  West.— Charles  E.  Bessey. 

Seymour  and  Earle's  Economic  Fungi. — The  fifth  fascicle 
of  this  set  was  distributed  February  1st,  1893.  It  includes  numbers 
201  to  250,  represented  chiefly  by  Uredineae  parasitic  on  woody  plants, 
many  numbers  (226  to  250)  being  devoted  to  the  gymnosporangia, 
with  their  aecidial  stages.  Accompanying  the  set  is  a  systematic  list 
of  hosts,  from  which  one  learns  that  the  50  species  of  fungi  are  parasitic 
upon  35  hosts,  representing  13  families  of  flowing  plants. 

Of  the  usefulness  of  this  set  to  students  of  the  injurious  fungi,  little 
need  be  said.    It  is  simply  indispensable. — Chables  £.  Bessey. 

Halsted's  Weed-  Seeds. — One  of  the  most  useful  sets  of  speci- 
mens recently  distributed  is  the  "One  Hundred  Species  of  American 
Weed-Seeds,"  issued  by  Dr.  B.  D.  Halsted,  of  New  Brunswick,  N.  J. 
It  consists  of  100  small  screw-capped  vials,  each  containing  a  good 
quantity  of  cleaned  seeds  or  achenes,  in  the  condition  in  which  they 
usually  occur  as  impurities  in  horticultural  and  agricultural  seeds.  It 
supplements  most  admirably  the  two  centuries  of  ''American  Weeds," 
issued  by  the  same  author.— Charles  E.  Bessey. 

Morong's  Naiadacese. — Students  of  the  Naiadacece  will  be 
greatly  helped  by  the  sets  of  named  specimens  which  Dr.  Thomas 
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Morong,  of  Columbia  College,  is  now  distributing  to  subscribers.  A 
set  recently  received  contains  83  North  American  and  European 
species*  and  varieties,  representing  quite  satisfactorily  this  difficult 
group.  When  the  author*s  **  Revision  of  the  North  American  Naid- 
aceae/'  now  in  the  press,  is  received,  there  will  be  little  reason  for  stu- 
dents and  collectors  neglecting  these  interesting  acquatics. — Charles 
E.  Beb8ey. 

Canadian  Mosses  and  Lichens. — Several  years  ago,  Dr.  John 
Macoun  began  the  distribution  of  sets  of  "  Canadian  Musci,"  from 
material  secured  in  his  extensive  collecting  expeditions  in  the  vast  for* 
ests  of  the  north  and  west.  During  the  winter  the  fifth  century  came 
to  hand,  including  numbers  501  to  600,  some  of  which  are  interesting 
new  species. 

With  thiq  century  of  mosses  came  Century  I  of  "  Canadian  Lichens," 
which  promises  to  be  fully  as  interesting  a  distribution  as  the  other. 
The  specimens  are  ample,  and  the  labels  are  of  the  same  neat  style  as 
those  of  the  mosses. — Charles  E.  Bessey. 
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ZOOLOGY. 

The  New  England  species  of  Balanoglossus. — In  1873, 
Alex.  Agassiz  described  a  Tomaria  from  New  England  which  he 
ascribed  to  the  common  Balanoglossus  of  the  region.  Baleson  later, 
studying  in  Virginia  and  North  Carolina,  showed  that  in  B,  koioalevakii 
there  is  a  direct  development  The  question  at  once  arose,  what  form 
did  Agassiz  have  ?  Either  his  Tomaria  did  not  belong  to  B.  howalev- 
shii  or  the  same  species  has  a  different  development  in  different  regions. 
Now  Prof.  T.  H.  Morgan  announces'  that  he  has  found  Bateson's  larvffi 
with  the  Balanoglossiu  kowalevskii  on  the  southern  coast  of  New  Eng- 
land. This  clears  up  one  problem  but  it  still  leaves  the  origin  of  the 
Tomaria  questionable. 

Marsipobranchs. — Beard  reports'  that  in  young  Myxines  in  which 
the  pronephros  was  functional,  the  teeth  were  present  in  several  rows 
upon  the  roof  of  the  mouth.  Apparently  there  is  no  Ammocete  stage, 
but  there  is  a  metamorphosis.  He  further  finds  that  at  least  in  one 
specimen  of  a  male  Petromyzon  in  about  one  section  in  forty  of  the 
testis  there  was  a  welltmarked  ovum,  occupying  a  follicle  for  itself. 

The  Lateral  Line  of  Siluroids. — Pollard  has  been  tracing  the 
cephalic  divisions  of  the  lateral  line  system  in  several  Siluroids*  and 
while  his  work  is  largely  descriptive  and  admits  of  no  abstract,  one  is 
struck  with  the  support  he  brings  to  the  old  view  of  Huxley  that  the 
Arthrodira  are  near  relatives  of  the  Siluroids  and  especially  to  the 
close  lenities  of  Clarias  and  Coccosteus.  The  parallels  in  the  canals 
of  the  two  forms  are  very  exact.  On  the  other  hand  Pollard  points  out 
a  close  resemblance  between  the  African  genera  Clarias  and  Auchen- 
aspis  and  the  South|American,  Chsetostomus.  The  facts  remains,  that 
while  careful  studies  of  the  lateral  line  like  these  of  Pollard  may  in 
future  throw  much  light  upon  the  phylogeny  of  various  groups  offish- 
like  forms,  we  have  as  yet  not  data  enough  for  much  generalization. 

Prodromus  of  a  new  System  of  the  non- venomous  Snakes. 
— ^The  unsatis&ctory  character  of  the  existing  classifications  of  the 

>  Zool.  Anz.  XV,  456, 1892. 

*  Anat.  Au7.  VIII,  p.  59. 1892. 

*  Zoolog.  Jahrbiiches,  VI,  1892. 
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non-venomous  snakes  is  well  known.  That  authors  are  not  agreed 
to  the  principles  on  which  these  animals  should  be  classified  may 
learned  by  comparison  of  the  systems  published  by  Dum^riland  Bibi 
in  1853,  Gunther  in  1858,  myself  in  1886  (Proceeds.  Amer.  Phil 
Society),  and  Boulenger  in  1892  (Reptilia  of  Zoology  of  British  Indi 
It  had  appeared  evident  to  me  that  a  further  examination  of  the  an 
omy  of  these  reptiles  is  necessary  before  a  correct  account  of  th 
mutual  relations  can  be  given,  and  that  the  organs  of  the  reproductj 
system  especially,  were  likely  to  yield  important  results.  With  1 
object  of  obtaining  light  on  this  question,  I  have  made  an  examioati 
of  the  hemipenis,  and  have  obtained  valuable  indications  of  relationsl 
which  have  "been  hitherto  unknown.  I  have  had  the  opportunity 
examining  material  from  the  collections  of  the  Academy  of  Philadelph 
of  the  U.  S.  National  Museum,  and  of  my  own  cabinet.  I  present  h< 
a  general  synopsis  of  the  results,  reserving  for  a  future  occasion  t 
publication  of  a  fuller  illustrated  memoir  on  the  subject.  The  resulti 
classification  is  more  in  harmony  with  the  systematic  indicatic 
obtained  from  the  study  of  other  vertebrata,  than  those  hitherto  adopt 
which  is  itself  an  indication  of  its  greater  approximation  to  natu 
Some  points  remain  obscure,  and  many  details  are  omitted  from  t 
present  prodromus. 

The  hemipenis  of  the  Ophidia  is  traversed  by  a  groove  yrhich  divi( 
the  muscular  investment  to  the  internal  integument  (or  external  int< 
ument  when  the  organ  is  retracted),  which  commences  at  thebi 
internally,  and  soon  turns  to  the  external  side  of  the  organ  and  a 
tinues  to  its  extremity.  This  is  the  sulcus  spermaticus.  This  sulcui 
always  bifurcated  in  venomous  snakes,  and  I  find  it  to  be  equally  bif 
cated  in  many  harmless  snakes.  The  investing  tissues  may  or  may  i 
correspond  with  this  bifurcation.  Thus  the  hemipenis  may  be  more 
less  bifurcate.  Schlegel  states  that  it  is  bifurcate  in  venomous  snak 
but  it  is  not  so  in  Hydrophis  hardwickiif  Bungarua  aemifasciaius,  JSojf^ 
cephaluB  eoronaius,  etc.,  while  it  is  bifurcate  in  many  non- venomous  for> 
Next  to  the  bifurcation  of  the  sulcus  in  importance,  is  the  nature  of  1 
surface  of  the  external  investment  (internal  when  retracted).  In  1 
most  perfect  types  both  venomous  and  non-venomous,  this  surfi^ce 
reticulate  like  tripe,  the  enclosed  areas  forming  calyces,  which  may  hs 
a  suctorial  function.  Their  borders  are  generally  papillose,  and  i 
sometimes  so  deeply  divided  into  papilla  as  to  lose  their  original  chi 
acter.  These  papillae  may  be  the  seat  of  osseous  deposit,  becomi 
bristles  or  spines,  which  become  larger  toward  the  middle  of  the  leng^ 
and  lose  their  mutual  membranous  connections.    These  isolated  spii 
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may  extend  to  the  apex,  but  they  rarely  extend  to  the  base.  The  sur- 
face may,  however,  be  laminate  and  not  recticulate,  and  the  laminse  may 
be  longitudinal  or  transverse.  In  either  of  these  cases  they  may  not 
be  spiniferous.  The  ap^x  or  apices  of  the  organ  may  be  furnished 
with  a  rigid  papilla  or  awn.  The  entire  surface  of  the  organ 
when  protruded,  is  designed  for  the  maintainance  of  its  position  in 
the  oviduct  of  the  female,  from  which  it  cannot  be  withdrawn,  except- 
ing by  invagination. 

In  the  Tortricina  and  Peropoda,  the  hemipenis  is  not  spinous,  and 
the  sulcus  is  bifurcate,  and  in  the  Boidae  the  hemipenis  is  bifiircate  also, 
although  in  some  genera  (Xiphosoma,  Ungualia),  the  branches  are  very 
short.  The  external  integument  is  never  reticulate,  but  is  always 
laminate  with  elongate  papillae  at  the  extremities,  in  Epicrates,  Xipho- 
soma, and  Ungualia.  The  laminae  are  pinnate  from  the  sulcus  as  an 
axis,  in  Morelia,  Bnygrus,  Lichanura  and  Eryx,  and  are  transverse 
in  Charina.  In  Ilysia  they  are  pinnate,  with  a  few  longitudinal  plicse 
below. 

The  general  definitions  of  the  families  exclusive  of  the  Peropoda  are 
as  follows. 

No  spines ;  surface  longitadinally  plicate ;  Calamariida, 

The  sarface  of  the  hemipenis  is  flounced  more  or  less  transTersely ;    Lycodontida, 
The  surface  is  more  or  less  reticulate,  and  the  sulcus  spermaticus  is  undivided : 
hypiq>ophyses  anterior ;  Colubrida, 

The  snrfiice  is  reticulate  or  longitudinally  plicate,  and  the  sulcus  is  divided ;  hypa- 
pophyses  anterior ;  Xenodontida, 

The  surface  is  neither  reticulate  nor  flounced,  and  the  spines  when  present  are  dis- 
connected ;  hypapophyses  continued  to  caudal  vertebrae ;  Nairicida, 

The  Calamariidse  approach  in  the  characters  of  the  hemipenis  to 
such  Peropoda  as  Eryx.  The  character  assigned  to  the  Lycodontidse 
ia  more  or  less  distinctly  present  in  the  typical  or  Solenoglyph  venomous 
snakes;  while  the  Najid»  (exclusive  of  Elapidse)  on  the  other  hand, 
cannot  be  distinguished  from  the  Xenodontidse,  by  any  general  char- 
acter. The  Lycodontidse  are  Old  World  with  a  single  genus  in  America ; 
a  distribution  resembling  that  of  the  Pythonid®.  The  Colubridse 
inhabit  the  Old  World  and  North  America,  a  few  genera  entering 
South  America.  The  distribution  is  like  that  of  the  firmistemial 
Salientia.  The  Xenodontidse  are  of  South  America  and  Madagascar,  a 
few  genera  entering  Africa  and  North  America,  a  distribution  nearly 
like  that  of  the  Iguanian  lizards.  '  The  Natricidse  are  distributed  in 
the  Northern  Continents,  very  few  types  occurring  in  Africa  and  none 
in  South  America. 
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It  will  be  observed  that  all  of  the  families  include  burro wiog  types, 
and  that  the  Colubridse  and  Xenodontidse  include  also  arboreal  types. 
This  result  is  in  accordance  with  the  general  rule  that  adaptations  to 
present  environment  are  not  indications  of  the  deepest  affinities.  All 
the  families  include  glyphodont  genera.  The  genera  included  in  these 
families  are  the  following : 

CALAMARnD^. 

In  Calamaria  gervaisii  the  plicae  are  well  developed.  Species 
formerly  referred  to  Simotes  belong  here.  In  Holarchus*  (Cope) 
ancorus,  the  sulcus  is  undivided,  and  the  distal  part  of  the  external 
side  is  membranous.  In  the  H,  trinotatus  the  sulcus  and  hemipenis  are 
shortly  bifurcate,  for  which  reason  I  refer  it  to  a  distant  genus  under 
the  name  of  Dicraulax.  I  have  had  access  to  very  few  types  of  this 
group,  and  consider  the  present  arrangement  provisional. 

LYCODONTID^. 

I.  Aglyphodont ;  sulcus  spermaticus  undivided. 

No  palatine  or  pterygoid  teeth.  (In  Oiigodon  subquadratuz  the  only  species  of 
the  genus  examined,  there  are  two  robust  papillae  on  the  extremity  of  the  hemipenis)  ; 

Oligodontina. 
Hemipenis  simple ;  palatine  and  pterygoid  teeth ;  Lycodontina. 

II.  Aglyphodont;  sulcus  spermaticus.  and  generally  hemipenis,  bifurcate ; 

Boodimtina, 

III.  Glyphodont ;  sulcus  and  hemipenis  bifurcate ;  CafUoriime, 

IV.  Glyphodont;  sulcus  simple;  Urieckina, 
To  the  LycodontinsD  belong  Lycodon  and  Anoplophallus  (=Megal- 

ops  Hallow.)  which  has  a  long  loreal  and  no  preocular  plate,  and  no 
spines  on  the  hemipenis.  To  the  Boodontinse  belong  Boodon  and 
Lamprophis ;  to  the  Uriechinse,  Uriechis  and  the  sole  American  genus, 
Stenorhina.  The  typical  genus  of  each  of  the  other  subfamilies  are  the 
only  ones  I  have  been  able  to  examine.  The  Oligodontinse  may  belong 
to  the  Calamariidae. 

COLUBRID^. 

The  subfamilies  are  as  follows : 

Aglyphodont;  hemipenis  reticulate ;  Colubrina^ 

Glyphodont;  reticulate;  Dipsadirut. 

Glyphodont;  longitudinally  laminate ;  CMrysopeieina. 

The  CoLUBRiNiE  are  either  burrowing  (fusiform),  terrestrial  (col- 
ubriform),  or  arboreal  (attenuate),  and  are  so  grouped  for  convenience. 
*  Bulletin,  U.  S.  Natl.  Museum,  82, 1887,  p.  64. 
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Fusifomt.     Chilomeniscus ;  Ficimia;    Geagras;    Cemophora;    Rhinochilus;    Con- 
opsis  (has  papillae  at  the  apex  in  addition  to  a  few  cups). ;   Stylosoma  (spinous 
nearly  to  apex.) 
Colubriform.     Contia;  Hypsiglena  (pocketed  below  apex) ;  Proterodon;  Dianodon; 
Coronella ;  Ophibolus ;  Rhinechis ;  Phyllorhynchus  (four  rows  of  spines  dividing 
calycnlaie  apex) ;  Salvadora;  Symphimus;  Epiglottophis ;  Pityophis;  Spilotes; 
Coluber;  Bascanium;  Drymobius;  Zamenis;  Ptyas;  Herpetodryas ;  Cyclophis; 
Liopeltis;  Cynophis  (has  a  terminal  papilla  which  is  produced  into  an  awn)  ; 
Crossanthera,  (g.  n.)  established  for  Deudrophidium  melanotropis  Cope,  on 
account  of  the  total  division  of  the  walls  of  the  small  cups  into  papillae.) 
AtUnuaie.    Dendrophis;  Leptophis;    Bucephalus;    Dasypeltis  (papillae  spinous  to 
apex.) 

In  the  DiPSADiNiE  the  same  gradation  appears. 

Fusiform,    Tantilla;  Scolecophis;  Ogmius  (spines  to  apex). 

Dipsadiform;  (generally  pocketed  below  apex).  Sibon;  Trimorphodon ;  Crotapho- 
peltis;  Himantodes;  Rhinobothryum ;  Dipsas. 

Attmuaig,  Cladophis;  Oxybelis;  Dryophis  (has  a  diverticulum  simulating  a  bifur- 
cation of  the  hemipenis);  Tragops;  Passerita. 

The  Chrysopelein^  includes  only  the  genus  Chrjsopelea,  so  far  as 
I  have  examined. 

Grenera  of  Colubridie  in  which  the  calyces  are  not  papillose,  are 
Phyllorhynchus,  Hypsiglena,  Dianodon,  Proterodon,  Coronella,  Sym- 
phimus, Dendrophis,  Crotaphopeltis  and  Dipsas. 

XENODONTID^. 

The  arrangement  of  the  genera  of  this  family  is  difficult,  and  what  b 
presented  here  is  only  tentative.  It  seems  probable  that  some  genera 
with  a  grooved  posterior  tooth  are  more  nearly  allied  to  others  with  a 
smooth  tooth  than  to  each  other ;  but  on  the  other  hand  the  external 
form  of  the  animal  is  a  poor  guide,  as  all  forms  pass  into  each  other.  So 
also  the  reticulate  or  plicate  character  of  the  integument  of  the  hemi- 
penis. Many  of  the  genera  may  be  distinguished  by  details  of  structure. 
As  before,  I  designate  the  general  forms  as  fusiform,  colubriform, 
attenuate,  and  dipsadiform;  and  for  the  present  I  adopt  two  sub- 
families. 

Aglyphodont ;  Xenodontina. 

Glyphodont;  Scytalina,  . 

Xenodontin^.. 

Fusiform,    Catostoma;  Carphophiops ;  Farancia^f;  Pseudoeryx;  Ninia. 

Ccluhriform.  Homalosomaf;  Grayia;  Theleus  g.  n. ;  Diadophis;  Rhadinaea' 
Pliocercus;  Opheomorphus* ;  Liophis*;  Dromicus;  Alsophis;  Lianthera  g.  n. ; 
Hypsirhynchus* ;  Amastridium  ;  Helicops ;  Xenodon* ;  Acanthophallusf ; 
L)  strophis* ;  Heterodon. 
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Attenuate.    Uromacer. 

Dipsadiform,    Leptognathusf,  Mesopelttsf . 

The  genera  of  this  subfiEimily  in  which  the  surface  is  exclusively  lon- 
gitudinally plicate  are  marked  with  a  star ;  on  the  other  genera  it  is 
more  or  less  reticulate.  The  genera  in  which  the  extremity  is  spinous 
are  marked  with  a  f.  In  Theleus  the  hemipenis  is  simple,  and  its 
apex  is  coyered  with  short  separate  papilke,  below  which  it  is  coarsely 
spinous ;  type  Boodan  wrgatum  Hallow,  from  W.  Africa.  Lianthera 
is  established  on  Herpetodryas  bemieri  of  Madagascar,  and  related 
species,  on  account  of  the  absence  of  calyculi,  and  weak  deyelopment 
of  spines  of  the  hemipenis,  and  the  isodont  dentition.  The  genus 
Acanthophallus  is  designed  to  include  the  species  formerly  referred 
to  Xenodon  in  which  the  hemipenis  is  spinous  to  the  extremity.  The 
type  is  X  colvirinus  Gthr;  the  anal  plate  is  entire.  In  Xenodon 
the  extremity  is  smooth  and  plicate,  and  the  anal  plate  is  divided. 

SCYTALIN.*:. 
Fusiform,    Hydrocalamus.t 

Coiubriform,    Pseudophis;  Erythrolaropnis* ;  Tachymenisf ;   ConiophaDes;   Cono- 
phis;  Rhinostoma;  Scytale;  Oxyrrhopus;   Tomodonf;  Thamnodynastes    (in- 
cludes Tachymenis  hypoconiayi.)^'VTOi^i^odxy9&\  Philodryas;  Jaltris.* 
Attenuate,    Langaha. 

As  in  the  Xenodontinse,  genera  with  the  apex  plicate  only  are 
marked  with  a  star,  and  those  with  a  spinous  apex  are  marked  with  a 
dagger.  The  only  species  of  Tomodon  I  have  examined  is  the  T.  oeeU 
latuSf  which  is  not  the  type.  The  position  of  Langaha  I  am  not  satis- 
fied abouty  as  it  may  be  an  attenuate  form  of  the  Natricidse. 

NATRICID^. 
This  fiEtmily,  which  I  first  defined  from  vertebral  characters,  is  gener- 
ally easily  distinguished  from  the  others  by  the  characters  of  its  hemi- 
penis. This  organ  is  never  reticulate,  and  the  spines  are  always 
small  or  rudimental.  When  present  they  originate  in  fossae  of  the 
integument  and  are  never  connected  by  tegumentary  folds,  except  when 
they  sometimes  stand  on  longitudinal  plicse.  The  aglyphodont  genera 
(except  the  Pseudaspidinse)  make  up  for  the  deficiency  of  the  spines,  by 
the  presence  of  one  or  two  large  hooks  on  one  side  of  the  sulcus  sper- 
'  maticus  at  the  base.  The  sulcus  is  variable,  being  sometimes  simple, 
and  sometimes  bifurcate.    The  subfamilies  are  as  follows : 

^Glyphodont.    Spines  beUer  developed ;  no  basal  hook ;  Homaloptinee, 

^Aglyphodont.     Spines  rudimental;  no  basal  hook ;  Pseudaspidinee, 

^Aglyphodont.    Spines  rudimental ;  a  basal  hook.  Natricinee, 
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Of  the  HoMALOPSiNiE  only  the  genera  Homalopsis,  Herpeton,  and 
Cerberus  have  come  under  my  observation ;  but  I  siq)pose  that  Hypsir- 
hina  and  other  allied  Asiatic  genera  will  be  found  to  present  the  same 
characters.  In  both  genera  the  sulcus  is  bifurcate,  and  the  hemipenis 
divided. 

I  have  been  able  to  examine  but  one  genus  of  the  Pseudaspidik^, 
viz.,  Pseudaspis  Cope  (type  Coronella  eana  L.)^  but  I  suspect  that 
Ablabes  (^A.  rufulvs)  which  is  African,  belongs  here.  In  Pseudaspis 
the  sulcus  is  bifurcate,  and  the  hemipenis  is  divided  almost  to  the  base, 
quite  as  in  the  most  specialized  Solenoglj^pha. 

Natricinje. 

This  natural  group  includes  fusiform  and  colubriform  genera,  and 
presents  great  variations  in  the  form  of  the  hemipenis.  The  Asiatic 
species  have  that  organ  bifurcate,  while  in  the  European  and  American 
water  snakes  it  is  simple. 

Fusiform,  (Hemipenis  simple).  Haldea;  Tropidoclonium  (the  apex  with  a  pair 
of  robust  papillae  as  in  Oligodon ;)  Virginia. 

Colubriform,  I.  Sulcus  and  hemipenis  undivided.  Storeria;  Eutsenia;  Natrix ; 
Qonophis ;  Liodytes.  II.  Sulcus  and  hemipenis  divided.  Diplophallus,  g.  n. 
(type  TropidofuUus  pisccUor  Schneid. ;  has  syncranterian  dentition,  and  no 
apical  papilla) ;  Amphiesma ;  Ceratophallus  (established  on  Tropidonotus  vittaSus 
on  account  of  the  presence  of  a  rigid  papilla  on  the  apex  of  each  branch  of  the 
hemipenis.) 


Similar  gradations  in  the  characters  of  the  hemipenis  are  to  be  seen 
in  the  types  of  venomous  snakes.  Thus  in  the  Proteroglypha  this  organ 
is  spinous  to  the  tip,  on  a  calyculate  basis,  in  Hydrophis,  Elaps,  (aurinor 
menais) ;  Dendraspis.  It  is  reticulate  at  the  extremities  and  spinous 
below,  in  Callophis  (bivirgatvs) ;  Naja;  Acanthophis;  Bungarus  and 
Sepedon ;  the  apex  smooth  in  the  two  genera  last  named.  In  Elapa 
nigrodndiia  the  organ  is  usually  smooth,  with  a  few  spines  at  the  apex. 

In  Solenoglypha  the  genus  Atractaspb  is  spinous  to  the  apex,  appar- 
ently on  a  longitudinally  laminate  basis.  In  the  Viperidse  and  Crota- 
lidse  the  spines  are  on  a  flounced  basis.  The  apices  are  calyculate  in 
Bitis,  Ciotho,  and  Vipera,  and  spinous  in  Cerastes.  They  are  calycu- 
late in  Crotalidse  in  Bothrops,  Ancistrodon,  Crotalophorus,  Crotalus 
and  Uropsophus.  In  Crotalus  (durisstLs  of  the  Neotropical  fauna), 
the  median  spines  are  replaced  by  papillse,  in  all  the  other  genera  they 
are  spinous. — E.  D.  Cope. 
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Zoological  News.  Protozoa. — Prof.  August  Gruber,  in  a  note 
on  nuclear  multiplication  and  swarm  formation  in  the  Freshwater 
Rhizopoda^  describes  an  Arcella  in  which  mitotic  cell  division  occurred. 
He  also  figures  Arcella  with  19  and  32  nuclei,  and  Lecyikiumhyalinum 
with  eightnuclei.  These  facts  are  adduced  in  evidence  that  among  the 
fresh-water  Rhizopods  reproduction  by  spore  formation  coexists  along 
with  simple  fission.  In  other  cases  Gruber  found  small  bodies  in  Arcella 
tests  which  at  first  sight  might  be  taken  for  swarm  spores  but  which 
are  none  other  than  parasitic  Amoebae. 

Worms. — Nachtrieb  and  Barrows  are  studying  the  leeches  in 
Minnesota.  In  a  prelimipary  note'  Mr.  Barrow  states  that  they  have 
found  11  species  of  Gnatbobdellidse,  10  of  Rhynchobdellidse  and  1  of 
Branchiobdellidffi.  It  is  noted  that  two  species  of  Aulostoma  can  be 
distinguished  by  the  fact  that  in  the  one  the  right  sperm  duct  passes 
under  the  nerve  cord;  in  the  other  the  left.  A  final  report  is 
promised. 

Henry  B.  Ward  reports'  the  host  of  Nectonema  agile}  Dr.  McMur- 
rich  found  a  worm,  like  Nectonema  except  that  it  lacked  the  lateral 
bands  of  setse,  characteristic  of  the  adult,  in  the  thoracic  cavity  of 
Palsemonetes.  This  when  studied  by  Dr.  Ward,  proved  to  be  a  female 
Nectonema. 

MoLLUscA. — H.  Suter  enumerates  142  species  of  land  molluscs,  32 
fluviatile,  and  18  brackish  water  species,  in  New  Zealand. 

According  to  C.  Hedley,  Parmacochlea  fiseherii  collected  by  the 
"  Challenger  "  expedition  is  most  nearly  allied  to  Helicarion. 

5  Bcr.  Naturf.  Gcsellsch.  Freiburg.  VI,  114, 1892. 
•Quarterly  BuUetin,  Univ.  MinncsoU  I,  p.  87, 1893. 
»  Proc.  Amer.  Acad.  Arts  and  Sci.  1893,  p.  260. 
8  See  Amer.  Nat.  XXVI,  1037, 1892. 
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EMBRYOLOGY.* 

Germ-layers  of  Vertebrates.' — Basilius  LwofT  has  extended 
his  work  upon  the  germ-Iajers  of  Amphioxus'  to  other  vertebrates  and 
put  forth  a  preliminary  paper  that  arouses  in  us  a  lively  interest  in  the 
final  detailed  account  that  is  to  contain  both  his  own  discoveries  and  a 
discussion  of  the  literature  of  the  subject. 

In  the  present  paper  he  makes  statements  directly  contrary  to  some 
opinions  that  up  to  the  present  time  we  have  supposed  to  be  well- 
founded  in  fact. 

Besides  Amphioxus,  he  has  studied  the  formation  of  the  germ- 
layers  in  Petromyzon,  the  Axolotl,  Pristiurus,  Torpedo,  Labrax,  Julis» 
Oobius,  and  Lacerta.  He  regards  the  Chordata  as  derived  from  a  gas- 
trula;like  ancestor.  Gastrulation  is  defined  as  the  process  by  which 
the  gut  is  formed,  and  the  entoblastic  cells  are  those  which  form  the 
gut,  whatever  else  they  may  produce.  In  Amphioxus  and  Verte- 
brates with  holoblastic  eggs,  cleavage  results  in  a  blastula,  one-half  of 
which  is  composed  of  micromeres,  the  other  of  macromeres.  Owing  to 
the  continued  more  rapid  multiplication  of  the  micromeres,  they  cover 
and  grow  around  the  macromeres.  When  the  blastula  is  single 
layered,  as  in  Amphioxus,  this  results  in  the  invagination  of  the  macro- 
meres, where  it  is  several  layered,  as  in  Petromyzon  and  the  Amphibia, 
they  are  simply  surrounded  by  the  micromeres. 

The  macromeres  form  the  gut  and  are  therefore  entoblast,  while  the 
micromeres  form  the  outer  covering  and  are  therefore  ectoblast.  But 
there  can  be  no  distinction  between  entoblast  and  ectoblast  until  the 
micromeres  have  surrounded  the  macromeres.  Besides  this  process  of 
gastrulation  there  is  a  dorsal  invagination  that  has  nothing  to  do  with 
the  formation  of  the  gut,  but  forms  the  whole  ectoblastic  rudiment  of 
the  chorda  and  the  mesoblast. 

The  blastula  of  Petromyzon  contains  an  extensive  cleavage  cavity, 
the  roof  of  which  is  composed  of  micromeres  and  the  floor  of  macro- 
meres. The  former  multiplying  more  rapidly,  grow  around  the  latter. 
At  the  same  time  a  new  cavity  is  sunk  into  one  side  of  the  embryo, 
the  roof  being  formed  of  invaginated  ectoblast,  while  the  floor  is  com- 

^This  department  is  edited  by  E.  A.  Andrews,  Johns  Hopkins  University. 

«  Biol.  Centblt.  13, 1893,  40-60,  76-81. 

'  See  Amkri^n  Naturalist,  March,  1893,  p.  228. 
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posed  of  entoblast  that  has  not  been  invaginated.  As  in  Amphioxus, 
this  invaginated  ectoblast  forms  the  chorda  and  part  of  the  mesoblast, 
while  the  entoblast  forms  the  rest  of  the  mesoblast  as  well  as  the  gut. 

Nearly  the  same  process,  according  to  Lwoff,  takes  place  in  the 
Axolotls.  But  here  the  dorsal  invagination  begins,  while  the  micro- 
meres  are  growing  over  the  macromeres,  and  the  ectoblastic  rudiments 
of  the  mesoblast  never  form  part  of  the  roof  of  the  enteric  cavity.  In 
the  frog,  however,  Morgan*  and  Robinson  and  Assheton'  seem  to  have 
found  good  evidence  that  the  micromeres  do  not  grow  around  the 
macromeres,  but  that  the  superficial  ones  of  the  latter  are  themselves 
gradually  split  up  into  micromeres,  so  if  we  are  to  accept  Lwoff  s  inter- 
pretation of  the  dorsal  invagination,  the  gastrulation  in  this  form  may 
better  be  described  as  being  by  delamination  than  by  an  epibolic  pro- 
cess. Moreover,  according  to  the  apparantly  accurate  work  of  Rob- 
inson and  Assheton,  there  is  no  invagination  of  the  ectoblast  in  the 
frog. 

In  Selachians  and  Teloosts,  Lwoff  believes  the  entire  entoblast  arises 
from  the  yolk-elements,  that  is,  the  periblast.  This  is  surprising  in 
view  of  the  many  statements  to  the  contrary,  especially  H.  V.  Wilson  V 
work  on  the  sea-bass.  Lwoff  finds  the  chorda  and  part  of  the  meso- 
blast to  be  formed  from  the  same  elements  as  the  nervous  system.  The 
entoblast  also  takes  part  in  the  formation  of  the  mesoblast. 

In  Lacerta,  cleavage  results  in  a  two  layered  germinal  disc.  The 
inner  layer  becomes  the  entoblast.  An  invagination  from  the  outer 
layer  forms  the  chorda  and  part  of  the  axial  mesoblast.  The  rest  of 
the  axial  and  the  peripheral  mesoblast  is  of  entoblastic  origin. 

The  process  in  the  formation  of  the  germ  layers  throughout  the 
Vertebrates  is  practically  the  same  as  in  Amphioxus,  except  that  there 
is  no  invagination  to  form  the  entoblast,  and  there  are,  therefore,  no 
gastrula  lips.  There  is  but  one  point  in  the  embryo  that  is  homo- 
logous in  all  Vertebrates,  and  that  is  the  point  where  the  ectoblastic 
invagination  begins.  The  so-called  neurenteric  canal  does  not  lie 
between  the  neural  canal  and  the  archenteron,  but  between  the  former 
and  the  chorda,  and  shows  their  intimate  connection — R.  P.  B. 

The  Mantle  of  Ascidians. — In  studying  live  specimens  of 
larval  Phallusia,  A.  Kowalevsky^  at  first  thought  with  Hertwig,  Sem- 

*  Amer.  Nat.,  Aug.,  1891,  p.  753. 

*  Quart.  Jour.  Mis.  Sci..  32,  1891,  p.  451. 
•Bui.  U.  S.  Fish.  Com.,  9,  1891,  p.  209. 

'  Mem.  r  Acad.  Imp.  Sci.  St.  Petersburg,  7,  37,  No.  10,  1892. 
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per,  Maurice  and  others,  that  the  mantle  of  this  ascidian  should  be 
regarded  as  an  epidermis-like  structure,  a  thickening  of  the  ectoderm 
with  large  amounts  of  intercellular  material  between  the  ectodermal 
cells. 

On  studying  sections  of  this  larva,  however,  he  obtained  evidence 
that  mesodermal  cells  migrate  out  through  the  epidermis  of  the  larva 
into  the  thick  hy  alin  cuticle  or  secreted  mantle  matrix,  and  thus  supply 
mesodermal  cells  as  the  fundamental  cells  of  the  mantle. 

These  migrating  cells  the  author  would  regard  as  a  sort  of  phagocytes 
and  imagine  to  have  a  primary  function  in  destroying  the  injurious 
parasites,  bacteria,  etc.,  that  would  easily  lodge  in  the  secreted  mantle 
matrix. 

In  the  same  paper  there  is  an  interesting  account  of  the  degenerative 
changes  that  the  tail  of  the  larva  undergoes  when  free  life  is  given  up. 
After  peculiar  histological  transformations  in  the  notachord  and  mus- 
cles of  the  tail,  these  cells  and  the  epidermal  cells  pass  into  the  body. 
The  last  of  the  tail  is  drawn  in  by  an  actual  hollow  invagination  that 
forms  a  closed  vesicle  in  the  body.  The  ultimate  changes  in  the  mus- 
cle cells  are  accompanied  by  the  activity  of  clusters  of  phagocyte-like 
mesoderm  cells. 
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PROCEEDINGS  OF  SCIEKTIFIC  SOCIETIES. 

Boston  Society  of  Natural  History.— April  5.— The  fol- 
lowing paper  was  read  by  Professor  George  Lincoln  Goodale :  "  On 
some  aspects  of  Australian  vegetation."  It  was  illustrated  with 
stereopticon  views. 

Samuel  Henshaw,  Secretary. 

New  York  Academy  of  Sciences.  Biological  Section. — 
March  13, 1893. — Professor  T.  D.  Quackenbos,  in  a  paper  on  the  Saib- 
ling  of  Lake  Sunapee,  distinguishes,  in  this,  a  fourth  variety  of  New 
England  Charr,  demonstrating  that  the  present  abundance  of  this 
Salvelinus  is  accounted  for  not  from  its  introduction  and  natural 
increase,  but  from  destruction  of  inimical  forms  within  recent  years 
which  has  given  a  greater  available  food  supply.  Professor  G.  S. 
Huntington,  on  ''Anomalies  of  Pectoralis  major  and  minor,"  referred 
to  the  value  of  these  as  often  presenting  reversions.  He  emphasized 
the  evolutionary  tendency  in  man  to  proximalization  of  the  points  of 
attachment  of  the  shoulder  muscle  group,  referred  to  cleavage  varia- 
tions in  anterior  portion  of  brachiocephalic  sheet,  and  compared  these 
with  ontogenetic  characters  in  Anthropoids.  Human  anomalies  in 
this  group  are  best  interpreted  by  Cynocephaloids,  and  not  by  the 
higher  forms.  Professor  E.  B.  Wilson,  "  On  Regeneration  and  the 
Mosaic  Theory  of  Development,"  presented  a  brief  critique  on  the 
latest  results  of  Rous  and  Weissman. 

Bashford  Dean,  Secretary. 

Natural  Science  Association  of  Staten  Island. — Febru- 
ary 18. — A  series  of  twenty  photographs  of  Staten  Island  trees  were 
shown  by  Dr.  N.  L.  Britton— duplicates  of  the  set  taken  by  Mr. 
Romeyn  B.  Hough,  for  the  State  Forestry  exhibit  at  the  Columbian 
Exposition,  as  mentioned  at  the  meeting  of  October  15, 1892. 

Mr.  Joseph  C.  Thompson  stated  that  since  the  last  meeting  he  had 
made  another  bacteriological  examination  of  the  Crystal  Water  Com- 
pany's water,  from  a  sample  taken  from  a  hydrant  at  the  comer  of 
New  York  Avenue  and  Cliff  Street,  and  found  185  individual  bacteria 
per  cubic  centimetre.  The  temperature  of  the  water  was  34^  Far.  As 
previously  stated,  the  New  York  City  Croton  water  contains  about 
12,000  per  cubic  centimetere. 
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Mr.  Arthur  HoIIick  presented  a  piece  of  ferruginous  sandstone,  con- 
taining impressions  of  dicotyledonous  leaves.  The  specimen  resembles 
those  found  in  the  Drift,  at  Tottenville  and  Princes  Bay,  which  are 
known  to  be  derived  from  the  Cretaceous  clays.  The  specimen  in 
question,  however,  was  found  as  a  Drift  rock  on  the  Serpentine  hills^ 
to  the  north  of  the  Oetaceous  area.  It  is  possible  that  it  may  have 
been  brought  to  the  place  where  it  was  found  by  human  agency,  but 
if  not,  its  occurrence  there  is  more  or  less  of  a  problem  which  future 
discoveries  may  solve.  It  is  desired,  at  present,  merely  to  place  the 
fact  upon  record. 

The  Biological  Society  of  Washington. — March  11.— The 
following  communications  were  made:  Dr.  Frank  Baker,  "Recent 
Discoveries  in  the  Nervous  System ; "  Mr.  Vernon  Bailey,  *•  The  Bur- 
row of  the  Five-toed  Kangaroo-Eat;"  Mr.  E.  M.  Hasbrouck,  "The 
Breeding  of  the  Bald  Eagle  near  Mount  Vernon  " — with  exhibition  of 
Eggs. 

March  25. — The  following  communications  were  made :  Mr.  L.  M. 
McCormick,  "A  Hybrid  between  Pyranga  rubra  and  Pyranga  erythro- 
mehu ;  **  Prof  E.  W.  Doran,  "  Development  of  the  Intestine  of  Tad- 
poles ; "  Dr.  Theobald  Smith,  "  The  Bacteriology  of  Potomac  Water 
and  its  Bearing  on  Sanitary  Problems ; "  Mr.  B.  T.  Galloway,  "  Experi- 
ments in  Preventing  Rusts  Affecting  Cereals." 

Fbederic  a.  Lucas,  Secretary, 

Anthropological  Society  of  Washington. — Feb.  21.— The 
following  papers  were  read :  "  The  Foundation  of  the  Zuni  Cult,"  Mrs. 
Matilda  Coxe  Stevenson ;  "  Dual  Civic  Functions :  a  study  in  the  evo- 
lution of  institutions/'  Miss  Katie  Foote ;  "  Early  Man  in  the  Missis- 
sippi Valley,"  Mr.  Thomas  Wilson. 

Weston  Flint,  Sec^y  Board  of  Managers. 


SCIENTIFIC  NEWS. 


At  the  meeting  of  the  Greographical  Club  in  the  Hall  of  the  Acad- 
emy of  Natural  Sciences  of  Philadelphia,  it  was  announced  that  the 
result  of  the  balloting  among  the  members  of  the  club  upon  the  ques- 
tion of  active  co-operation  in  the  proposed  new  expedition  to  the  Arctic 
r^ons  under  the  lead  of  Lieut  R.  E.  Peary,  stood  in  favor  of  the 
project 
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The  proposed  expedition  will  involve  an  expenditure  of  from 
$20,000  to  $25,000.  The  expenditure  covers  two  northern  voyages. 
The  first  to  land  Peary  and  his  party,  and  the  second  to  bring  it  back 
upon  the  completion  of  its  work.  An  auxiliary  summer  expedition  is 
to  be  organized  to  take  charge  of  the  ship  on  her  second  voyage,  the 
movements  of  the  vessel  to  be  under  the  control  of  the  Geographical 
Club. 

The  design  of  the  expedition  is  tlie  complete  determination  and 
delineation  of  the  detached  land  masses  lying  to  the  north  of  main 
Greenland.  The  second  object  will  be  the  determination  of  the 
unknown  portion  of  the  east  coast  of  Greenland,  extending  from  Inde- 
pendence Bay  to  Cape  Bismarck,  the  most  northern  point  sighted  by 
the  German  expedition  in  1870.  The  third  object  will  be  the  deter- 
mination of  the  transverse  profile  of  the  Greenland  inland  ice  cap,  from 
Cape  Bismarck  to  Inglefield  Gulf. 

Other  aims  of  the  expedition  will  be  the  complete  detailed  survey  of 
Whale  Sound  and  Inglefield  Gulf,  with  studies  and  measurements  of 
the  glaciers  in  that  region,  and  their  parent  ice  cap ;  a  continuation  of 
the  study  of  the  little  tribe  of  Arctic  Highlanders.  As  complete  col- 
lections as  may  be  practical  will  be  made  of  the  natural  objects  of  the 
region,  and  more  or  less  extended  meteorological  and  tidal  observa- 
tions carried  on. 

The  amount  of  funds  to  be  contributed  by  the  Geographical  Club 
will  be  from  $8,000  to  10,000. 

Botanists  will  hear  with  regret  of  the  death  at  Brighton,  Jan.  18,  of 
Dr.  Benjamin  Carrington,  the  highest  authority  on  British  Hepaticse. 

The  State  of  Iowa  has  assumed  the  expense  of  the  publication  of  the 
papers  and  proceedings  of  its  Academy  of  Sciences,  the  Legislature 
having  made  an  appropriation  for  that  purpose  at  its  last  meeting. 

Professor  A.  M.  Miller  has  been  appointed  to  take  charge  of  the 
department  of  Geology  which  has  just  been  established  in  the  State 
College  of  Kentucky,  at  Lexington. 

Mr.  John  Eyerman  has  presented  to  the  Princeton  Museum  a  set  of 
casts  oi  Rhytina  gigaa  Linn.,  alter  the  originals  in  the  British  Museun. 
The  number  of  casts  is  20,  that  of  the  cranium,  measuring  2\  feet, 
being  the  largest. 

M.  Johnston-Lavis  has  been  appointed  Professor  of  Vulcanology  at 
the  University  of  Naples.  A  similar  chair  existed  at  Catania,  but  it 
was  abolished  at  the  death  of  its  occupant,  M.  Silvestri. 
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Mr.  G.  W.  Lrichtenthaler,  one  of  America's  most  eminent  con- 
chologists,  died  in  San  Francisco.  Feb.  20, 1893.  For  20  years  he  had 
been  a  traveler  and  collector  in  almost  every  sea  and  country.  During 
this  time  he  brought  together  a  large  collection  of  specimens,  which  he 
bequeathed  to  the  Illinois  Wesleyan  University,  in  his  home  city, 
Bloomington,  111. 

The  collection  embraces  mainly  shells,  sea  algae  and  ferns.  His  shells 
have  been  estimated  conservatively  at  from  six  to  ten  thousand  species, 
including  thousands  of  duplicates.  They  embrace  the  Hemphill  col- 
lection which  he  purchased,  a  large  collection  from  the  Hawaiian 
Islands,  which  he  visited  often ;  many  from  the  Micronesia,  Australia, 
Japan,  the  coasts  of  Europe,  and  America,  and  from  every  part  of  the 
United  States. 

The  sea  algae  contain  about  a  thousand  species,  all  mounted  in 
books  and  identified,  and  a  large  number  of  duplicates.  They  were 
collected  from  both  coasts  of  America,  from  north  to  south,  a  large 
number  from  England,  and  many  from  other  countries. 

There  are  about  500  species  of  ferns,  including  the  many  duplicates. 
They  represent  a  complete  collection  of  the  ferns  of  the  Hawaiian 
Islands,  and  almost  a  complete  collection  of  those  of  the  United 
States,  besides  many  from  Europe,  Asia,  Australia,  South  America, 
etc. 

He  has  also  brought  together  many  mosses  and  lichens,  the  number 
of  which  cannot  be  given  with  precison^  but  there  are  several  hundred 
species. 

The  Marine  Biological  Laboratory  of  the  Johns  Hopkins  University 
will  be  located  this  Summer  at  Port  Henderson,  Kingston  Harbor,  in 
the  island  of  Jamaica. 

Dr.  ^.  P.  Bigelow,  present  holder  of  the  Bruce  Fellowship  with 
Messers  Lamb,  Siegirfuss  and  Lefevre  left  Baltimore,  April  20,  by  a 
fruit  steamer  for  Port  Antonio,  whence  they  will  go  to  Kingston  to 
open  the  Laboratory.  Others  with  the  Director,  Professor  W.  K. 
Brooks  expect  to  go  down  there  later. 

Cambridge,  Mass.,  April  15, 1893. 

The  Faculty  of  the  Museum  op  Comparative  Zoology  will  receive 
applications  from  candidates  desiring  to  occupy  the  table  at  the 
Naples  Zoological  Station,  which  has  been  placed  at  its  disposal 
from  October  1, 1893. 

The  applicant  must  be  (or  have  been  recently)  a  student  or  instructor 
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at  some  American  University,  preferably  a  person  who  has  taken  the 
degree  of  Ph.D.  or  S.D. ;  he  must  have  published  some  creditable 
original  investigation,  and  should  be  recommended  as  an  able  investi- 
gator by  the  professor  under  whom  he  has  studied. 

Applicants  will  please  forward  to  the  undersigned,  before  May  10 
their  recommendations  and  a  statement  of  their  qualifications  and  of 
the  subject  to  which  they  hope  to  devote  themselves. 

In  order  that  the  Faculty  may  make  the  most  satisfactory  disposi- 
tion of  the  table  during  the  whole  year,  the  applicants  are  requested 
to  state  the  length  of  time  they  desire  to  remain  at  Naples,  and  also 
the  earliest  and  latest  dates  within  which  they  can  avail  themselves  of 
the  appointment. 

The  Faculty  will,  at  its  meeting  in  May,  nominate  to  the  Corporation 
of  Harvard  College  for  approval  the  incumbent  or  incumbents  for  the 
year  1893-1894. 

ALEXANDER  AGA86IZ, 

Director, 

The  North  American  Review.  Table  of  Contents  for 
April,  1893. — Charges  at  the  World's  Fair — by  Director-General 
Davis.  Brain  Surgery — Dr.  William  A.  Hammond.  Shipbuilding 
Here  and  Abroad — Naval  Constructor  Hichbom,  U.  S.  N.  Good  and 
Bad  Mothers — Mrs.  Amelia  E.  Barr.  How  Shall  the  Pension  List  be 
Revised  f — by  Representative  Wilson,  of  Missouri,  Chairman  of  the 
Committee  on  Pensions ;  Gen.  S.  S.  Burdett,  Past  Commander-in-Chief 
of  the  Grand  Army  of  the  Republic,  and  Col  W.  C.  Church,  editor  of 
the  "Army  and  Navy  Journal."  Art  of  Mystery  in  Fiction — George 
Manville  Fenn.  The  Interior  of  the  Earth — Greorge  F.  Becker,  of  the 
United  States  Geological  Survey,  Two  Englishwomen  on  America — 
1.  by  Lady  Grey-Egerton  ;  2.  by  Lady  Sykes.  Faults  in  our  Consular 
Service — the  Hon.  Robert  Adams,  Jr.,  Ex-Minister  to  Brazil.  After 
Death— What  ?— the  Rev.  Charles  F.  Dole.  The  Negro  as  a  Mechanic 
— the  Hon.  Robert  Lowry,  Ex-Governor  of  Mississippi  Middle-Class 
Life  in  France — the  Marquise  de  San  Carlos.  The  Financial  Situation 
— 1.  The  Currency  and  the  Democratic  Party — by  the  Hon.  R.  P. 
Bland,  Chairman  of  the  Committee  on  Coinage,  etc. ;  2.  The  Brussels 
Conference  Reviewed — by  the  Hon.  Charles  Foster,  Ex-Secretary  of 
the  Treasury.  Notes  and  Comments, — "  By  Women  for  Women  " — 
Lillian  A.  Mercur.  Do  the  Fittest  Survive?— W.  A.  Croffut  The 
Abuse  of  Secrecy — Clara  Dixon  Davidson.  English  Poor  Law  Reform 
— Edward  Porritt. 
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BECENT  RESEARCHES  UPON  THE  SUCCESSION  OP 
THE  TEETH  IN  MAMMALS. 

By  Henry  Fairfield  Osborn. 

While  American  paleontologists  have  been  making  rapid 
advances  in  the  phylogenetic  history  of  mammalian  teeth, 
the  English  have  made  notable  additions  to  our  comparative 
anatomical  knowledge,  and  the  Germans  to  the  embryogene- 
sis.  The  recent  studies  of  Kiikenthal,  Rose  and  Taeker  in 
the  discovery  of  the  complete  double  or  milk  dentition  in  the 
Marsupials,  and  in  the  discussion  of  its  relation  to  that  of  the 
reptiles,  also  in  the  ontogenesis  of  the  crowns  of  the  teeth 
among  the  Cetaceans,  Edentates,  Primates  and  Ungulates  are 
of  the  greatest  interest  and  importance.  They  involve  a 
complete  revolution  in  our  ideas  as  to  the  interpretation  of  the 
dentition  in  the  three  orders  first  mentioned  above. 

The  latter  authors  are  perhaps  inclined  to  lay  too  great 
stress  upon  the  testimony  of  ontogenesis  in  the  order  of 
appearance  and  consequent  homologies  of  the  mammalian 
cusps,  and  Rose's  work  is  to  a  certain  extent  rendered  less 
useful  by  the  fact  that  he  has  substituted  the  conclusions  of 
ontogeny  for  those  based  upon  the  more  certain  foundations  of 
phylogeny.  It  is  a  subject  of  congratulation,  however,  that 
these  authors,  who  constitute  the  rising  school  in  Germany, 
recognize  the  value  of  the  paleontological  work  done  in  this 
33 
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country,  and  are  ready  to  join  hands  in  pushing  forward  these 
investigations  upon  a  joint  basis. 

Kukenthal's  Researches. 

Kiikenthars  studies  upon  toothed  whales  were  partly 
directed  upon  the  theory  of  Weber,  Julin  and  others  that 
these  animals  were  formerly  heterodont.  In  the  embryo  of 
the  Porpoise  {Phocoena  communis^  he  found  traces  of  a 
heterodont  condition  quite  sharply  marked.  There  were 
twenty-five  teeth  in  each  half  of  the  jaw,  and  the  posterior 
seven  were  found  to  have  two  or  three  cusps.  Having  thus 
supported  the  opinion  that  the  homodont  toothed  whales  were 
primitively  heterodont,  Kiikenthal  has  also  proved  that  they 
are  diphyodont,  and  that  the  dentition  of  the  toothed  whales 
is  a  true  milk  dentition,  while  the  second  or  permanent  denti- 
tion is  represented  by  rudiments  which  display  a  distinct 
crown  of  enamel  and  even  the  enamel  pulp,  yet  does  not 
reach  the  surface. 

In  the  whalebone  whales  in  which  germs  of  teeth  had  been 
found  in  the  first  third  of  foetal  life,  Kiikenthal  does  not  con- 
firm the  opinion  of  Weber  that  the  dentition  is  heterodont 
He  denies  that  the  posterior  teeth  are  more  complex  than  the 
nine  anterior  teeth,  and  holds  that  throughout  they  are  simply 
conical,  excepting  in  cases  where  two  external  teeth  are  fused 
together.  This  fusion  of  teeth  does  not  follow  any  definite 
rule ;  in  some  cases  it  occurs  in  the  anterior  nine  teeth.  The 
course  of  embryonic  development  shows  that  these  fused  teeth 
represent  an  original  condition,  and  in  the  opinion  of  the 
author,  are  to  be  regarded  as  molars.  This  conclusion  was 
reached  by  the  comparison  of  younger  and  older  embryos,  the 
number  of  fused  teeth  constantly  diminishing  in  the  latter. 

Kiikenthal  advances  the  hypothesis  that  this  was  the  method 
ty  which  numerous  homodont  teeth  arose  from  a  small  num- 
ber of  heterodont,  namely,  by  the  splitting  apart  of  cusps. 
This  hypothesis  he  promises  to  support  by  paleontological 
evidence.  He  also  shows  that  these  embryonic  teeth  in  the 
whalebone  whales  also  represent  the  first  or  milk  dentition ; 
and  that  the  rudiments  of  a  second  series  of  teeth  develop 
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beneath  them.  Kiikenthal  refers  these  transformations  in  the 
dentition  to  natural  selection,  terminating  with  diminished 
calcification  connected  with  the  advantage  of  diminished  spe- 
cific gravity. 

His  general  conclusions  are,  that  all  the  earliest  mammals 
were  diphyodont.  This  is  based  upon  his  discovery  of  suc- 
cessional  teeth  in  Marsupials,  Edentates,  Odontocetes  and 
Mystacocetes.  The  monophyodont  and  homodont  condition 
of  many  mammals,  such  as  the  toothed  whales,  he  believes 
has  been  secondarily  acquired.  Within  the  higher  members 
of  the  mammalian  class  the  second  dentition  is  developed 
progressively,  both  as  regards  form  and  function ;  while  in 
the  lower  divisions,  the  first  or  milk  dentition  is  predominant. 
"  In  the  rudimentary  stage  both  dentitions  are  of  equal  value. 
Embryology  gives  us  no  support  for  the  often  expressed  asser- 
tion, that  one  of  the  two  dental  rudiments  has  arisen  in 
dependence  upon  the  other.  They  are  both  sisters,  whose 
mother  is  the  simple  invagination  in  the  jaw,  which  we  term 
the  dental  fold,  {Zahnleiste,) "  He  continues,  that  there  are  no 
absolute  differences  between  mammalian  and  reptilian  teeth ; 
that  not  one  of  the  characters  of  the  mammalian  teeth  is 
perfectly  constant,  and  that  the  derivation  of  the  dentition  of 
mammals  from  that  of  the  reptiles  does  not  appear  to  be  too 
hazardous.  Of  the  several  series  of  teeth  which  are  found  in 
reptiles,  only  two  persist  in  the  mammals. 

From  this  I  would  dissent  in  part.  The  three  differences 
between  the  mammalian  and  the  reptilian  teeth  are  shown  in 
the  capacity  for  the  multiplication  of  cusps  upon  the  crown, 
in  the  division  of  the  fang  whenever  the  crown  becomes  mul- 
ticuspid, in  the  acquisition  of  the  cingulum.  The  frequent 
succession  of  teeth  in  the  reptiles,  may  be  the  cause  of  the 
non-progression  of  reptilian  as  compared  with  mammalian 
teeth.  In  the  reptilia  among  the  Theromorpha,  we  find  true 
triconodont  crowns,  as  for  example  in  GcUesauruSj  and  a 
heterodont  dentition  which  closely  imitates  that  of  the 
mammals;  but  the  class  differences  appear  in  the  fact 
that  in  the  mammalia  a  development  of  lateral  cusps  upon 
the  protocone,  and  the  stages  from  the  protodont  toward  the 
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triconodont  type,  are  marked  step  by  step  by  the  division  of 
the  fang.  This  law  was  advanced  hypothetically  by  Cope  and 
Wortman,  and  I  regard  it  as  absolutely  proven  by  the  evi- 
dence I  have  adduced  in  the  study  of  Dromotherium,  Microcon- 
odon  and  AmphUestes. 

The  hypothesis  of  Kiikenthal  and  Rose  that  the  numerous 
single  pointed  or  homodont  teeth  of  the  whales,  have  arisen 
by  the  splitting  up  of  the  three  cusps  of  a  triconodont  crown 
is  an  ingenious  one,  upon  which  paleontology  at  present 
throws  no  favorable  light.  Amphilestes  of  the  middle  Triassic 
with  its  seven  triconodont  molars,  might  by  such  a  splitting 
process,  furnish  twenty-one  homodont  teeth;  nevertheless 
this  seems  to  me  highly  improbable;  while  the  converse 
hypothesis  suggested  by  Kiikenthal  and  developed  by  Rose, 
that  multicuspid  crowns  have  originated  by  the  fusion  of 
single  cusps,  is  capable  of  direct  disproof  by  paleontological 
evidence. 

The  multiplication  of  teeth  accompanying  the  elongation  of 
the  jaw  in  Cetacea,  can  be  much  more  simply  explained  by 
the  supposition  that  the  dental  fold  was  carried  backward, 
and  gave  rise  to  new  teeth  caps  at  definite  intervals.  I  may 
add  that  the  rapid  reduction  of  the  molars  in  the  Mesozoic 
period  from  behind  forward,  which  reduced  their  number  in 
the  TriconodorUidse  from  seven  to  four,  between  the  middle 
and  upper  Jurassic  periods,  is  against  the  supposition  that 
the  Amphilestes  molar,  for  example,  furnished  the  material  for 
the  multiple  Cetacean  series. 

Kiikenthars  researches  upon  the  dentition  of  the  opossum, 
published  in  1891,^  mark  another  great  step  in  advance  in 
our  knowledge  of  the  dentition  of  the  mammals.  We  may 
refer  to  the  later  researches  of  Rose  for  details,  and  simply 
quote  one  passage  from  Kiikenthal  : 

"  The  permanent  dentition  of  the  Marsupials,  belongs  to  the 
first  series  or  milk  dentition.  Rudiments  of  the  second  den- 
tition are  actually  present  in  an  embryonic  condition,  but 
with  the  exception  of  the  third  premolar,  they  do  not  cut 
the  gum.  "     Again,  the  two  first  so-called  true  molars,  of  the 

^Anatomischer  Anzcigcr,  Nos.  23,  24. 
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upper  jaw,  and  the  first  three  simil^  teeth  of  the  lower  jaw, 
also  belong  to  the  first  dentition  and  have  rudimentary 
successors.  Therefore,  excepting  the  last  upper  and  lower 
molars  which  appear  at  a  late  stage  of  development,  neither 
dentition  of  Didelphys  belongs  to  the  so-called  permanent 
series.    This  opinion  has  been  somewhat  emended  by  Rose. 

Rose's  Researches. 

MARSUPIALS.  Dr.  Rose  gives  the  following  summary  of  his 
principal  results.  "  When  we  combine  the  results  of  the  fore- 
going researches,  we  find  that  the  development  of  the  teeth  in 
the  Marsupials  follows  exactly  the  same  principle  as  that  of 
man  and  the  other  mammalia.  The  first  matrix  is  indicated 
by  the  dental  fold,  i.  e.  a  part  of  the  epithelium  of  the  jaw 
which  grows  into  the  mesodejm  aided  by  an  extensive  fold. 
Upon  this  dental  fold  are  formed  the  dental  caps  which  belong 
to  the  first  series ;  in  the  case  of  DidelphySy  the  incisors,  the 
canine,  two  premolars  and  the  first  molar.  These  dental  caps 
are  then  immediately  constricted  oflF  from  the  dental  fold,  and 
this  ridge  grows  both  inwards  below  the  dental  caps,  and 
backwards  behind  the  molar  above  mentioned.*  The  posterior 
molars  arise  in  exactly  the  same  manner  as  I  have  described  ^ 
in  the  case  of  man,  through  lateral  extension  of  the  dental 
ridge. 

"  While,  however,  in  the  case  of  man,  the  permanent  ridge 
extends  beneath  the  ten  anterior  teeth  constituting  the  milk 
series  and  gives  origin  to  ten  permanent  teeth,  which  cause 
their  predecessors  to  be  absorbed,  in  the  Marsupials  only  the  last 
premolar  of  the  adult  arises  from  the  dental  ridge  of  the  per- 
manent teeth.  It  is  nevertheless,  more  than  probable  that  the 
outer  (5th)  incisors  of  PerameUs,  as  well  as  of  Macropus  and 
Phalangista,  are  built  up  from  the  permanent  ridge,  i.e.  they 
belong  to  the  second  dental  series.  The  last  upper  premolar 
belonging  to  the  second  series  in  some  cases  simply  pushes  its 
way  into  a  gap  in  the  first  series  without  causing  the  usual 
absorption  of  the  first  tooth  in  this  row.  This  type  we  find  to 
be  shown  in  Didelphys^  in  Perameles,  in  Phalangista  cookiif  as 
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well  as  in  Macropus.  In  other  cases  the  last  premolar  of  the 
first  series  is  absorbed,  and  in  its  place  enters  the  premolar  oi 
the  second  series ;  this  more  primitive  type  is  found  in  an 
undetermined  species  of  the  genus  Phalangista ;  also  in  Macro- 
ptL8  lugens  and  M.  gigantius ;  also,  according  to  the  figures  oi 
Oldfield  Thomas,  in  Phaacogale,  and  in  the  fossil  TriacantJuh 
don  semda, 

"  Further  researches  are  necessary  to  determine  which  type  is 
the  most  common  among  the  Marsupials.  It  also  remains  to 
ascertain  through  sections  and  models,  whether  the  last  incisor 
(fifth  or  lateral,  i*)  of  the  upper  jaw  really  arises  from  the  sec- 
ond series,  and  in  what  species  this  occurs.  Possibly  in  some 
Marsupials  other  teeth  also  rise  from  the  second  series. 
Whether  this,  however,  is  the  case  or  not,  the  principal  theory 
of  Marsupial  dentition  is  not  thereby  aflfected.  It  is  certainly 
well  established  by  my  researches,  as  well  as  by  those  of 
Kiikenthal,  that  the  teeth  of  the  Marsupials,  with  the  excep- 
tion •  of  the  last  premolar  and  probably  of  the  last  superior 
incisor  of  some  species,  belong  to  the  first  series,  and  are 
analogous  with  the  milk  teeth  of  man  and  other  mammalia. 

"  This  shows  that  in  the  entire  vertebrate  series  the  principle 
holds  good,  that* by  the  better  development  of  the  single  tooth, 
the  frequent  succession  of  teeth  of  the  Selachian  type,  is 
gradually  limited.  The  Marsupials,  however,  in  the  reduction 
of  the  multiple  succession  of  the  reptilian-like  ancestors  of 
existing  mammals,  have  together  gone  past  the  limit,  and 
have  wandered  into  blcuI  desac  of  evolution  out  of  which  there 
was  no  return.  Upon  this  rests  the  remarkable  constancy 
of  this  order,  from  the  Mesozoic  period  to  the  present  time. 
The  reduction  of  the  former  multiple  succession  of  teeth  of  the 
vetrebates  to  a  single  series  of  teeth,  appears  therefore,  only  to 
be  of  service  when  the  teeth  at  the  same  time  attain  a  perma- 
nent growth.  This  stage  was  only  attained  among  the 
Marsupials  by  PhascolomysJ* 

In  the  same  paper  the  author  restates  his  theory  of  the 
origin  of  premolars  and  molars  by  the  fusion  of  several  single 
teeth,  and  is  led  far  astray  from  the  actual  conditions  which  we 
observe  in  such  development.     Originally,  he  says,  the  pre- 


Digitized  by 


Google 


1893.]  Succession  of  the  Teeth  in  Mammals,  499 

molars,  like  the  molars,  embraced  three  single  cusps,  which  were 
arranged  in  the  triconodont  type ;  in  Triacanthodon  the  pre- 
molars are  altogether  formed  like  the  molars.  (This  observa- 
tion is  an  error.  The  only  Mesozoic  mammal  in  which  the 
premolars  are  even  approximately  similar  to  the  molars,  is 
Phascolotherium,)  After  the  original  three  cusps  of  the  pre- 
molars had  been  arranged  in  the  triconodont  order,  he  supposes, 
arose  the  degeneration  of  the  forward  cusp,  leaving  a  tooth  type 
which  we  observe  especially  among  the  Carnivora.  (The 
cusps  left  here  are  simply  the  protocone  and  talon.) 

In  an  earlier  paper  upon  human  dentition,  the  author  is 
also  led  astray  by  ontogeny  to  false  conclusions  as  to  phylo- 
geny,  and  at  the  conclusion  of  his  extremely  interesting  paper 
upon  the  embryogenesis  of  the  human  dentition,  he  says: 
"  The  typical  form  of  upper  molars  in  man  is  unquestionably 
the  four  cusped  type ;  while  the  typical  form  in  the  lower 
molars  is  the  five  cusped  type. " 

EDKKTATES.  Dr.  Rosc  has  also  contributed  interesting  obser- 
vations upon  the  rudimentary  development  of  teeth  among 
the  Edentata.  He  quotes  Max  Weber  to  the  effect,  that  the 
reduction  of  the  teeth  in  Manis  is  so  absolutej  that  not  a  single 
rudiment  remains,  and  that  there  is,  so  to  speak,  no  place  left 
for  the  layer  either  of  dentine  or  enamel.  He  then  goes  on  to 
say :  "  After,  in  my  earlier  studies,  I  recognized  the  morpho- 
logical importance  of  the  dental  fold,  and  finding  it  ended  as 
a  last  rudiment  of  an  earlier  dentition  both  in  the  birds  and 
turtles,  I  did  not  doubt  that  also  in  Manis,  at  least  the  first 
stages  of  a  dental  ridge  must  be  present  in  the  early  embryonic 
development. "  With  material  received  from  Professor  Max 
Weber  himself.  Dr.  Rose  demonstrates  the  beginnings  of  the 
dental  fold  both  in  the  upper  and  lower  jaws  of  Manis  ;  and 
in  the  lower  jaw  on  both  sides  he  finds  even  an  unmistakable 
rudiment  of  the  tooth  layer,  in  the  form  of  a  swollen  portion 
of  the  common  dental  fold,  i.  e.  an  abortive  tooth  cap.  Such 
results  were  obtained  in  Manis  javanica. 

The  forms  investigated  were  the  Nine-banded  Armadillo 
{Dasypus  novemdndu8\  Dasypus  hybridus,  the  Pangolin  {Manis 
javanica),  and  the  [Anteater  {Myrmecophaga.)    In  the  Nine- 
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banded  Armadillo  most  careful  researches  were  made  upon 
the  dental  ridge  in  a  series  of  420  sections,  leading  to  a  dis- 
covery which  was  confirmed  in  the  other  species,  that  the 
dentition  of  the  Edentata  has  arisen  by  degeneration  from  the 
dentition  of  a  more  highly  organized  mammalian  type.  This 
result  is  directly  contradictory  to  the  hypothesis  of  Oldfield 
Thomas,  that  the  Edentata  were  sharply  marked  off  as  Para- 
theria  by  the  exceptionally  simple  features  of  their  dentition 
among  other  characters. 

Dr.  Rose  continues,  that  the  enamel  of  the  teeth  has  so  far 
retrogressed,  that  only  an  upper  capping  of  the  enamel  layer 
is  formed,  which  lies  directly  upon  the  dentine.  "  In  all  cases 
in  which  we  have  instituted  exact  microscopical  researches,  in 
three  species  of  Dasypus,  and  in  Orycteropus,  it  is  proved  that 
invariably  in  the  Edentata  the  typical  two  dentitions  of  the 
mammalia  are  exhibited  in  the  embryonic  stages.  In  every 
case  as  the  tooth  is  constricted  off,  the  dental  ridge  grows 
further  backwards,  as  the  basis  of  the  successional  tooth,  as  it 
has  been  observed  in  the  development  of  the  teeth  in  man  and 
in  the  Opossum ;  and  as  Kiikenthal  observes,  from  a  morpho- 
logical standpoint  it  is  of  no  moment  whether  this  replacing 
ridge  gives  rise  to  teeth  or  not. " 

Dr.  Rose  anticipates  that  the  Bradypodidse  will  also  prove 
to  be  diphyodont. 

This  author  further  shows  that  there  are  proofs  of  heterodonty 
which  weigh  against  the  opinions  of  Parker  and  Thomas,  that 
the  Edentata  stand  entirely  aside  from  the  other  mammalia. 

In  the  early  stages  of  development,  a  continuous  dental  ridge 
is  found  in  the  whole  jaw,  and  in  the  anterior  part  of  the  jaw 
two  rudimentary  teeth  are  observed  which  must  be  regarded 
as  incisors.  According  to  Rheinhardt,  the  number  of  rudi- 
mentary incisors  in  the  Nine-banded  Armadillo  is  still  greater 
(four).  The  lateral  tooth  in  Brady  pus  may  be  either  an 
incisor  or  canine.  Dr.  Rose  agrees  with  Tomes  and  Osbom 
that  the  canine  should  be  considered  as  the  most  anterior  pre- 
molar. Another  question  arises  as  to  whether  the  posterior 
teeth  of  the  Edentata  are  to  be  regarded  as  molars  or  as 
divided  into    molars  and    premolars.      As  Kiikenthal    has 
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observed  in  the  whalebone  whale,  we  also  find  in  young 
embryos  of  the  Edentates  a  double  pointed  or  biconodont  tooth, 
which  later  divides  secondarily  into  its  single  pointed  compo- 
nents. The  author  considers  it  doubtful  whether  this  bicono- 
dont type  is  primitive,  or  as  seems  to  him  more  probable,  is 
derived  by  degeneration  from  a  triconodont  type ! 

As  regards  the  bearing  of  paleontology  and  comparative 
anatomy  upon  these  facts,  we  find  rudimentary  incisors  in  the 
living  Dasypua  setosua  and  in  the  fossil  Chlamydotherium. 
The  latter  shows  the  fusion  of  two  conical  points.  The  author 
refers  also  to  Glyptodon,  which  has  prismatic  back  teeth  with 
a  very  evident  triconodont  type.  He  concludes  by  saying 
that  these  circumstances  afiford  a  very  marked  support  for  the 
opinion,  that  the  present  biconodont  teeth  of  these  Edentata, 
at  least  the  posterior  members  of  the  series,  have  arisen  by 
reduction  of  a  typical  triconodont  type.  If  this  is  confirmed 
by  further  observation,  it  will  be  a  fact  of  the  very  greatest 
importance  in  the  phylogeny  of  the  mammalia.  For  the  tri- 
conodont type  has  been  shown  to  prevail  in  the  upper  Triassic 
and  lower  Jurassic  periods.  There  was  unquestionably  a  vast 
period  in  the  evolution  of  mammalia  in  which  a  triconodont 
molar  was  the  only  type. 

SAUROPSiDA.  In  the  conclusion  of  his  work  upon  the 
"development  of  the  teeth  in  the  crocodile,  he  reaches  the  fol- 
lowing result :  "  The  cause  of  the  existence  of  the  thecodont 
(fangless)  teeth  is  to  be  found  in  the  continuous  growth  of  the 
epithelial  sheath  of  Hertwig The  func- 
tional tooth  of  the  crocodile  is  altogether  analogous  with  a 
rooted  mammalian  tooth,  the  growth  of  which  is  not  yet  com- 
plete. The  first  embryonic  tooth  series  of  the  crocodile,  on 
the  other  hand,  exhibits  a  development  which  we  hitherto 
have  only  observed  in  the  Selachia  and  Urodela  through  the 
labors  of  Hertwig.  The  theory  of  Hertwig  as  to  the  genesis 
of  the  mouth  skeleton  out  of  the  cement  sockets  of  tootli 
structure,  has  received  an  unexpected  and  weighty  support  by 
our  researches. " 

The  types  examined  by  the  author,  included  Sterna  WU- 
aoniiy  the  Ostrich,  Struthio  camelua  and   the    turtle,  Chelone 
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midas.  He  anticipated  from  his  studies  upon  the  tooth 
development  of  the  reptiles,  that  only  traces  of  the  dental  fold 
would  be  found,  and  if  any  really  rudimentary  dentine  teeth 
were  found,  they  could  only  represent  those  primitive 
Selachian-like  teeth  which  constitute  the  first  series  of  the 
crocodile.  In  the  crocodile  as  above  noted,  afirst  dental 
layer  exhibits  itself  altogether  similar  to 
the  placoid  scales  and  the  first  teeth  of  the 
Selachians  in  the  form  of  free  papillae  upon  the  surface 
epithelium  of  the  jaw. 

Taeker's  Researches. 

Dr.  Taeker  of  the  Veterinary  Institute  of  Dorpat,  has  com- 
pleted a  most  interesting  series  of  studies  upon  the  embryonic 
form  of  the  teeth  in  the  Ungulates. 

His  technical  methods  were  an  improvement  on  those 
introduced  by  Klever,  and  his  material  included  embryos  of 
the  horse  as  a  type  of  the  most  complex  form  of  perrissodactyl^ 
of  the  pig  es  a  modern  bunodont,  and  of  Selenodonts  he 
selected  the  embryos  of  the  Elk,  Deer,  Ox  and  Sheep,  and  of 
greater  rarity,  an  embryo  of  one  of  the  group  of  Tragulids. 
His  conclusions  are  summed  up  as  follows : 

1.  As  a  result  of  my  investigations  I  find  that  both  the  Sui- 
dse  with  rounded  or  bunodont  cusps,  and  the  Ruminants  with 
their  crescentic  or  selenodont  cusps,  arise  from  a  similar  initial 
bunodont  stage;  that  is,  all  the  highly  complex  forms  of 
modem  cusps  spring  from  the  simple  ancestral  hillock  in 
the  embryonic  stages. 

2.  The  order  of  diflFerentiation  soon  follows,  in  which  the 
separate  cones  and  conids  (cusps  of  the  lower  jaw)  are  trans- 
formed into  pyramids  in  the  case  of  the  pig,  and  into  cres- 
cents in  the  case  of  the  ruminants. 

3.  The  transformation  of  the  cones  is  not  effected  simultan- 
eously, but  successively.  In  the  upper  teeth  it  does  not  begin 
with  the  protocone  (antero-internal  cusp  which  is  first 
developed  in  the  paleontological  history),  but  with  the 
external  cusps,  the  paracone  and  metacone. 
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Order  of  Appearance  of  the  Ousps.  The  author  observes 
that  while  in  the  lower  jaw  the  order  and  appearance  of  the 
cusps  is  the  same  in  the  embryo  as  in  the  paleontological  his- 
tory, in  the  upper  jaw  this  ontogenesis  is  no  longer  parallel 
with  phylogenesis,  (as  regards  the  upper  teeth,  this  exception 
is  confirmed  by  Rose).  In  fact  the  external  cusps  not  only 
appear  before  the  internal  cusp,  which  paleontology  shows 
to  be  more  primitive  but  they  assume  the  crescentic  form 
earlier.    In  other  words,  their  development  is  accelerated. 

The  development  of  the  premolars  is  also  traced  and 
it  is  interesting  to  recall  the  fact  that  in  the  paleontological 
history,  the  order  of  evolution  of  the  cusps  of  the  premolars 
is  not  the  same  as  that  of  the  molars.  Taeker's  results  there- 
fore show  a  parallelism  between  Ontogenesis  and  Phylogene- 
sis, in  that  he  proves  that  the  embryonic  cusp  order  in  the 
premolars  is  difTerent  from  that  in  the  molars,  and  is  approxi- 
mately similar  to  that  in  the  ancestral  history  as  recently 
worked  out  by  Scott. 

Upon  the  whole  this  parallelism  between  embryogenesis  and 
palingenesis  is  most  striking,  and  I  think  we  can  explain  the 
exceptions  which  Taeker  and  Rose  have  shown  to  occur  in  the 
upper  teeth  both  in  the  Primates  and  Ungulates,  in  the  follow- 
ing manner :  In  the  most  primitive  tjrpes  of  trituberculates, 
the  protocone  was  the  most  prominent  cusp  in  both  jaws. 
This  is  seen  in  all  the  known  Triassic  and  Jurassic  trituber- 
culates without  exception.  During  the  Cretaceous  period  a 
change  took  place,  in  which  the  upper  molars  rapidly  diverged 
in  pattern  from  the  lower  molars.  The  lower  were  more  con- 
servative, retaining  the  trigonid  or  triangle  in  its  primitive 
proportions.  The  upper  molars,  on  the  other  hand,  must  have 
undergone  a  marked  change,  consisting  mainly  in  the  depres- 
sion of  the  protocone  below  or  to  the  level  of  the  paracone  and 
metacone,  as  seen  in  the  primitive  Carnivores,  Creodonts, 
and  Insectivores  of  the  Puerco  period.  Thus  we  find  both  in 
the  Ungulates  and  sub-Ungulates  or  early  Primates,  that  in 
the  upper  molars  the  outer  two  cusps  are  slightly  more  ele- 
vated and  decidedly  more  progressive  in  the  acquisition  of 
new  forms  than  the  older  internal  protocone.      For  example 
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the  outer  cusps  often  became  crescentic,  while  the  inner  cusp 
remained  rounded.  And  it  was  therefore  during  all  the  lower 
Eocene,  that  the  external  cusps  surpassed  the  internal  cusps  in 
progressive  development. 

The  bearing  of  these  facts  is  this :  in  Embryogenesis,  we 
are  dealing  with  repetition  of  ancestral  history ;  we  should 
not  expect,  however,  that  this  repetition  would  invariably 
extend  back  of  the  form  characteristic  of  the  Eocene  period. 
As  a  matter  of  fact,  the  upper  molars  repeat  their  Eocene  but 
not  their  Mesozoic  form.  The  lower  molars  also  repeat  the 
Eocene  form,  and  this,  as  explained  above,  owing  to  the  con- 
servative proportions  of  the  cusps,  is  also  the  Mesozoic  form,  the 
protocone  still  being  the  most  prominent  cusp  in  the  crown. 
While,  perhaps,  not  thoroughly  satisfactory,  there  is  a  great 
deal  of  probability  that  the  discrepancy  between  the  embryonic 
and  phyletic  order  in  the  upper  molars,  is  due  to  these  diflfer- 
ences  in  their  phyletic  history. 

In  the  accompanying  table  I  have  summed  up  the  phylo- 
genetic  order  observed  by  Cope  and  myself,  and  the  ontogene- 
tic order  observed  by  Rose  and  Taeker. 

The  Fusion  Theory  op  Cusp  Origin. 

As  we  have  seen,  the  fusion  theory  was  first  proposed  by 
Kiikenthal;  it  was  afterward  independently  advanced  by 
Rose.  We  find  in  addition  to  the  grounds  given  above,  one 
very  strong  argument  against  this  theory  derived  from 
Paleontology,  is  in  the  law  of  molar  evolution,  namely,  that 
the  cusps  appear  at  or  near  the  apex  of  the  crown,  and 
development  takes  place  from  above  downward.  Thus,  so  far 
as  we  can  judge  from  Dromotherium  and  Microconodon,  the 
lateral  cusps  first  appear  on  the  sides  of  the  protocone,  and 
much  later,  the  fang  subdivides ;  the  lateral  cusps  are  at  the 
outset  very  much  smaller  than  the  medium  cusp,  and  it  is 
only  after  a  long  course  of  evolution  that  they  attain  the  same 
size. 

Now,  if  the  fusion  theory  were  correct,  and  the  triconodont 
crown,  for  example,  were  constituted  by  the  fusion  of  three 
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distinct  cones,  these  cones  should  certainly  appear  sub-equal 
from  the  ^rst,  and  they  should  present  a  division  extending  to 
the  base  and  indicated  in  the  fang.  From  the  fact  that 
Kukenthal  does  not  mention  the  above  genera,  we  infer  that 
his  attention  has  not  been  called  to  them.  In  one  of  his 
latest  addresses  he  speaks  as  if  the  multituberculates  were  the 
only  Triassic  mammals.  We  know  that  the  trituberculates 
were  as  old  or  older  than  the  multituberculates,  and  reasoning 
by  analogy,  I  have  attempted  to  show  elsewhere  that  the 
multituberculates  will  be  found  to  have  a  trituberculate 
origin. 

As  I  have  lately  criticised  this  theory  in  some  detail  in  the 
"  Anatomischer  Anzeiger, "  I  here  refer  to  the  wjell-known 
evidence  which  renders  the  Kiikenthal-Rose  hypothesis  both 
superfluous  and  untenable ;  when  we  find  in  the  series  such 
as  is  represented  by  the  genera  Dromotherium,  Microconodon, 
Spalacotherium,  Amphitherium,  Miacis,  exhibiting  in  the  lower 
jaw  all  the  stages  between  the  sectorial  and  bunodont  crown, 
and  when  in  the  early  Ungulates  we  are  able  to  trace  one  by 
one  the  successive  additions  of  cusps  to  the  bunodont  molar, 
often  in  the  center  of  the  crown,  it  certainly  is  not  necessary  to 
attempt  to  establish  any  new  hypothesis  as  to  cusp  origin. 

Summary  of  Results. 

The  general  bearing  of  these  researches  upon  the  stem  forms 
of  the  pro-mammalia  is  extremely  important.  To  summarize, 
it  is  rendered  probable  that  the  earliest  forms  of  mammals 
were  homodont  and  had  two  or  more  series  of  successional 
teeth.  Then  within  the  mammalian  stem  the  teeth  were 
dififerentiated,  and  there  arose  a  great  heterodont  group  with 
teeth  at  least  of  three  kinds — incisors,  premolars  and  molars, 
all  successional.  From  the  most  anterior  premolar  arose  the 
canine.  Then  came  the  division  between  the  Marsupials  and 
the  Placentals,  the  former  tending  to  suppress  the  develop 
ment  of  the  second  series  of  teeth,  the  latter  retaining  the 
second  series  as  far  back  as  the  first  molar. 

We  can  see  an  obvious  advantage  in  the  line  of  succession 
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being  drawn  at  the  first  molar/  for  upon  the  molars  rested  the 
necessity  of  complex  development,  and  such  development  was 
best  effected  in  permanent  crowns. 

1.  All  the  so-called  "-milk  molars"  plus  the  so-called  "true 
molars  "  constitute  the  first  series.  Beneath  one  or  more  of  the 
"  true  molars  "  in  lower  mammals  are  rudiments  of  a  second 
series.  The  second  series  consists  therefore  of  these  sub-molar 
rudiments  plus  the  successional  or  permanent  premolars, 
incisors  and  canines. 

2.  In  the  stem  Marsupials  the  entire  first  series  persisted 
and  became  mainly  permanent  (non-deciduous);  the  second 
series  became  rudimentary  and  non-successional  with  the 
exception  of  the  fourth  upper  and  lower  premolars  and 
possibly  one  or  two  other  teeth  which  either  replaced  or  were 
intercalated  between  members  of  the  first 
series.  One  or  more  premolars  were  suppressed  and  one 
more  molar  retained  than  typical  in  the  Placentals.  Thus  is 
explained  the  apparently  atypical  dental  formula  of  Marsupials. 

3.  In  the  stem  heterodont  Placentals  (excepting  the  Cetacea 
and  Edentata)  the  entire  first  series  persisted  and  all  the 
incisors,  canines  and  premolars  remained  deciduous.  The 
successional  second  series  persisted  as  far  back  as  the  first 
molar. 

4.  In  the  stem  Cetacea  the  entire  first  series  persisted  and 
the  second  series  became  rudimentary  and  non-successionaL 
The  tooth  form  changed  from  a  heterodont  to  a  homodont 
type. 

5.  In  the  stem  Edentates,  which  also  transformed  from  the 
heterodont  to  the  homodont  type,  the  first  series  became  rudi- 
mentary and  the  second  series  persisted  in  the  succession  even 
behind  the  region  of  the  first  molar. 

Finally,  there  is  evidence  that  a  primitive  succes- 
sion   in  the    region   of    the  molar  teeth,    lost 

^The  law  of  molar  evolution  is  that  complication  is  most  rapid  in  teeth  which  are 
longest  in  use.  Thus  the  first  molar  is  the  most  progressive  tooth  of  the  true  molar 
series  and  the  last  premolar  is  the  most  progressive  of  the  premolar  series.  The 
apparent  exception  that  the  third  milk  premolar  is  always  an  advance  tjrpe  of  the  third 
permanent  premolar  is  explained  by  the  fact  that  the  milk  premolars  are  formed  to 
assume  the  molar  function. 
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in  the  Marsupials  and  in  the  Placental s,  was 
more  or  less  fully  retained  in  the  Cetacea  and  Edentates. 
Biological  Department,  Columbia  College,  April  10, 1893. 

Bibliography. 

Kiikenthal.        "Das  Gebiss  von  Didelphys,  " Anatomischer 
Anzeiger,  1891,  Nr.  23,  24. 
"  Einige  Bemerkungen  iiber  die  Saugethierbe- 

zahnung  "  Anat.  Anzeiger,  1891,  Nr.  13. 
"  Uber  den  Ursprung  und  die  Entwickelung 

der  Saugetierzahne, "  Jena,  1892. 
'*  Ueber  die  Enstehung  und  Entwickelung  des 
Saugetierstammes, "  July  15, 1892,  Biolo- 
gisches  Centralblatt. 
Rose.  "  Uber  die  Entstehung  und  Formabanderungen 

der  Menschlichen  Molaren. "    Anai  Anz., 
1892,  Nr.  13,14. 
"Ueber  die  Zahnentwickelung  der  Krokodile" 

Verb.  d.  Anat.  Gesellschafl,  June,  1892. 
"  Beitrage  zur  Zahnentwickelung  der  Edenta- 

ten"  Anat.  Anz.,  1892,  Nr.  16, 17. 
"  Ueber    die    Zahnentwickelung    der    Beutel 

tiere  "  Anat.  Anz.,  1892,  Nr.  19,  20. 
"  Ueber  rudimentare  Zahnanlagen  der  Gattung 

Manis.  "  Anat.  Anz.,  Nr.  19,  20. 
"  Ueber  die  Zahnleiste  und  die  Eischwiele  der 
Sfiuropsiden. "  Anat.  Anz.,  1892,  Nr.  23, 24 
"  Zur  Phylogenie  des  Saugetiergebisses. "  Biol. 
Centralb.  Nov.,  1892. 
Taeker.  "  Zur  Kenntniss  der  Odontogenese  bei  Ungula- 

ten. "  Inaug.  dissert,  Dorpat,  1892. 
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SYMBIOSIS  AND  MUTUALISM.^ 
By  Roscoe  Pound. 

Symbiosis  and  mutualism,  in  the  vegetable  kingdom  at  least, 
are  phenomena  accompanying  parasitism.  Parasites  have 
various  effects  upon  their  hosts,  according  to  the  nature  of  the 
parasite,  its  mode  of  life  and  method  of  attack.  In  some  cases 
the  host  is  quickly  killed  and  the  parasite  becomes  a  sort  of 
saprophyte  upon  the  remains.  In  others  the  host  lives  longer 
or  is  only  partially  affected.  In  still  others  the  host  lives  on 
side  by  side  with  the  parasite  indefinitely.  A  further  develop- 
ment is  attained  in  cases  where  the  parasite  and  host  not  only 
live  together,  but  are  mutually  beneficial,  and,  perhaps,  even, 
in  extreme  cases,  inter-dependent.  To  the  first  phenomenon 
— ^namely,  the  living  together  of  parasite  and  host — DeBary, 
in  1869,  in  a  work  entitled  Die  Erschdnung  der  Symbiose,  gave 
the  name  of  Symbiosis.  The  latter  phenomenon — i.  e.,  mutual 
assistance  or  inter-dependence  of  parasite  and  host — was  named 
mutualism  in  1873  by  Van  Beneden  in  his  "Animal  Parasites 
and  Messmates."  Symbiosis  in  the  strict  sense  and  mutualism 
are  often  confounded,  that  is,  the  term  symbiosis  is  often  used 
to  mean  mutualism  as  such ;  but,  in  strictness,  while  mutual- 
ism, in  the  case  of  plants,  can  only  exist  with  symbiosis,  in  the 
larger  proportion  of  cases  of  symbiosis  there  is  no  mutualism. 

At  the  outset  it  should  be  noted  that  the  mutualism  of  which 
we  are  here  speaking  is  mutualism  of  parasite  and  host — not 
mutualism  of  independent  organisms.  Of  the  latter,  we  have 
many  examples  in  the  animal  kingdom,  and,  indeed,  the 
human  race  furnishes  examples  of  ii  There  is  a  sort  of 
mutualism  between  man  and  wheat,  for  example.  Wheat  is 
cultivated  by  man  and  enabled  to  grow  in  quantities,  and  in 
localities  which,  under  ordinary  conditions,  would  be  impos- 
sible. It  gains  this  partial  exemption  from  the  struggle  for 
existence  only  at  the  expense  of  an  immense  number  of  indi- 

^Read  before  the  Botanical  Seminar  of  the  University  of  Nebraska,  December  17» 
1892. 
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viduals  sacrificed,  but  it  is,  nevertheless,  a  great  advantage 
which  it  gains.  This  may  be  called  mutualism.  But  there  is 
a  case  of  mutualism  of  plant  and  animal  much  more  closely 
resembling  the  mutualism  of  parasite  and  host  in  the  vege- 
table world.  The  mutual  inter-dependence  of  Yucca  and  a 
moth  of  the  genus  Pronuba,  is  probably  the  most  unique  and 
interesting  case  of  mutualism  to  be  found  anywhere.  This  is 
well  described  by  Mr.  Webber  in  the  American  Naturalist 
for  September,  1892.  In  this  case  the  plant  and  the  moth,  if 
not  strictly  sustaining  the  relation  of  parasite  and  host,  live 
together  for  a  long  period,  and  it  approaches  much  closer  to 
mutualism  as  found  between  vegetable  organisms  than  phe- 
nomepa  like  entomophily  where  animals  and  plants  are 
mutually  beneficial,  without  any  approach  to  symbiosis.  In 
the  vegetable  kingdom,  mutualism  is  a  relation  of  mutual 
benefit  between  organisms  living  together  as  parasite  and  host.* 

The  most  conspicuous  and  earliest  observed  instance  of 
mutualism  in  the  vegetable  kingdom  is  the  relation  of  the 
Lichen  fungi  to  their  gonidia  or  algal  hosts.  The  relation  of 
the  lichen  thallus  to  its  contained  gonidia  was,  at  one  time, 
the  subject  of  no  little  ridicule,  not  only  because  its  discovery 
overturned  many  established  ideas,  but  because  it  really  did 
seem  at  variance  with  common  sense.  A  parasite  of  far  larger 
size  than  its  host,  controlling  the  growth  of  its  host — ^not  grow- 
ing within  or  upon  the  host,  and  following  its  growth  at  a  dis- 
tance, but  growing  outside  of  the  host,  spreading  in  all  direc- 
tions of  its  own  motion,  and  being  followed  by  the  slower 
growth  of  the  host — such  a  parasite  was  indeed  a  novel  phe- 
nomenon. We  cannot  blame  the  lichenologists  of  the  old 
school  for  their  facetious  remarks  about  the  horse  parasitic 
upon  the  hot  and  the  symbiotic  relations  of  Jonah  and  the 
whale. 

If  all  lichens  were  the  large,  robust  parasites  that  the  com- 
moner lichens  are,  we  should  have  reason  to  hesitate  long 
before  accepting  so  remarkable  a  phenomenon  as  established* 

'The  case  of  the  bacteria  in  the  «  pitchers  "  of  Nepfnthes  and  cthsr  camiTorons 
plants  seems,  according  to  the  investigations  of  Tischutkin,  to  been  exception.  See 
American  Naturalist,  May  1893. 
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Fortunately,  the  lichens  exhibit  several  intermediate  forms, 
and  enable  us  to  see  the  relation  between  the  phenomenon 
found  in  the  commoner  lichens  and  ordinary  parasitism. 

Lichenologists  have,  for  a  long  time,  distinguished,  under 
one  name  or  another,  two  classes  of  lichens.  In  the  one  group 
the  thallus  is  entirely  or  substantially  homogeneous — there  is 
no  differentiation  into  rind,  medulla,  etc.  In  the  other  there 
there  is  a  well-defined  rind,  and  gonidial  and  other  zones  are 
diflFerentiated.  The  former  have  been  called  homoeomerous 
lichens,  the  latter  heteromerous  lichens.  In  the  first  group 
the  alga  is  the  principal  part  of  the  lichen.  The  hyphse  grow 
within  the  mass  of  algal  cells  and  follow  them  in  their  growth. 
To  this  class  belong  Collema  and  like  genera,  which  are  fungi 
parasitic  upon  Nostoc,  ScytoneTna,  etc.,  and  growing  within  the 
gelatinous  membranes  and  sheaths  enveloping  those  algse. 
Here  there  is  symbiosis — a  living  together  of  parasite  and  host 
— but  no  one  will  contend  that  there  is  mutualism. 

In  the  second  group  the  fungus  is  the  principal  part  of  the 
lichen.  It  contains  in  its  thallus  a  zone  of  algse,  but  they  fol- 
low the  growth  of  the  thallus,  and  their  bulk  is  a  small  pro- 
portion of  the  whole  lichen.  In  these  lichens  the  algse  are 
JProtococcoidess  or  Palmellacesey  etc.,  and  to  the  different  mode  of 
growth  of  these  algae  the  diflFerence  is  largely  to  be  attributed. 

Between  these  groups  there  are  a  number  of  forms,  usually 
classed  as  heteromerous  lichens,  which,  nevertheless,  show  no 
differentiation  of  medulla  and  rind,  and  in  which  the  thallus 
consists  of  a  weft  of  slender  hyphse  growing  around  filaments 
of  Chroolepus  and  like  forms.  Still  another  fact  is  important 
in  this  connection.  Some  of  the  genera  of  this  intermediate 
group  have  species  which  contain  no  gonidia  and  are  sapro- 
phytes upon  bark,  and  indeed  the  parasitic  species  are  often 
saprophytes  during  a  part  of  their  existence.  Many  genera  of 
fungi  exhibit  the  same  phenomenon. 

It  is  seen,  then,  that  mutualism  does  not  exist  in  all  lichens, 

4tnd  that  the  steps  from  an  ordinary  case  of  parasitism,  such  as 

that  exhibited  by  the  homoeomerous  lichens,  which  consist  of 

a  mass  of  algal  cells  permeated  by  the  hyphse  of  a  fungus  and 

. -often  distorted  by  it,  to  the  peculiar  case  of  the  heteromerous 
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lichens,  where  the  fungus  forms  an  extensive  thallus  in  a 
zone  of  which  are  contained  the  alg©  upon  which  it  subsists, 
may  be  traced  in  existing  species.  Not  only  this,  but  there  are 
genera,  as  has  been  said,  in  which  there  are  species  that  do  not 
attack  algsB,  but  live  independently  as  saprophytes,  and  the 
point  to  be  noticed  here  is  that  these  genera  belong  to  the 
intermediate  group  of  what  I  may  call  pseudo-heteromerous 
lichens. 

These  considerations,  of  course,  do  not  prove  the  existence  of 
mutualism  in  lichens,  but  they  deprive  it  of  much  of  its  seem- 
ing unreasonableness.  Other  facts,  now  well  established, 
make  it  certain  that  this  relation  really  does  exist  in  the 
heteromerous  lichens. 

Arthonia  is  one  of  the  pseudo-heteromerons  lichens.  More- 
over, it  is  one  of  those  genera  in  which  certain  species,  during 
their  entire  existence,  live  independently  as  saprophytes.  Of 
its  development,  De  Bary  says :"....  the  hyphse  of 
the  thallus  make  their  way  into  the  outer  layers  of  the  peri- 
derm in  the  smooth  stems  of  oaks  and  ashes  and  there  grow  as 
saprophytes  independently,  that  is,  without  algae,  into  a  thallus 
formed  of  an  abundance  of  slender  hyphse  which  spread 
through  the  cells  of  the  periderm.  Then  its  proper  alga, 
Chroolepus  umbrinum^  finds  its  way  from  without  through  the 
cell  walls  of  the  peridermis  into  the  previously  formed  hyphal 
thallus  and  is  seized  by  it.  The  cells  of  the  GhroolepuB  are  in 
rows  forming  filaments  with  apical  growth,  and  it  is  by  means 
of  this  growth  that  they  penetrate  into  the  thallus  in  the  same 
way  as  mycelial  hyphse  pierce  through  membranes.  The  alga 
is  a  frequent  inhabitant  of  the  bark  of  trees,  and  makes  its  way 
into  the  periderm  for  its  own  purposes.  Its  penetration  into 
the  thallus  of  the  fungus  can  scarcely  be  supposed  to  be  caused 
by  the  fungus,  but  is  merely  an  adaptation  which  favors  the 
formation  of  a  lichen."  This  is  plainly  an  ordinary  case  of 
parasitism  on  the  part  of  the  lichen,  but  it  not  only  tlirows 
light  on  the  origin  of  the  true  heteromerous  lichens,  but  it 
shows  in  what  manner  the  fungus  may  be  of  benefit  to  the 
algse.  In  the  heteromerous  lichen  the  thallus  takes  the  place 
of  the  bark  of  the  tree  in  these  pseudo-heteromerous  lichens. 
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gonidia  of  the  heteromerous  lichens  are  usually  Palmel- 
,  which,  from  their  diflferent  structure  and  mode  of  growth, 
not  the  power  of  getting  beneath  the  bark  as  does  Chroo- 
,  The  thallus  of  the  lichen  serves  the  same  purpose 
them — protecting  the  colony  of  algae  and  absorbing 
retaining  unusual  quantities  of  moisture,  and  enabling 
to  live  and  multiply  in  places  where,  under  ordinary 
Ltions,  life  would  be  impossible. 

lat  the  thallus  does  do  this  is  shown  by  the  fact  that 
ns  grow  in  places  where  algae  could  not  maintain  them- 
s  unaided,  and  by  the  fact  that  the  gonidia  multiply  with 
rapidity  in  the  thallus,  often  more  so  we  are  told  than 
)ut,  and  the  individual  cells  attain  a  larger  growth  within 
hallus  than  without,  as  has  been  shown  by  taking  algae 
the  thallus  and  cultivating  them  independently.  That 
ungus  does  not  do  all  this  for  nothing,  the  numerous 
osted  cells  to  be  found  in  the  gonidial  zone  of  any  ordin- 
Lchen  abundantly  testify. 

lere  is  another  curious  phenomenon  exhibited  in  some 
ns.  In  these  species  the  algae  are  not  confined  to  the 
lial  zone,  but  grow  up  into  the  tissues  of  the  sporocarps 
sen  the  paraphyses  and  among  the  asci,  so  that  when  the 
pores  are  ejected,  cells  of  the  algae  are  ejected  with  them 
ire  promptly  seized  upon  by  the  germinating  spores.  This 
iiardly  be  accidental,  and  it  should  be  observed  that  it  is 
ilga  which  is  the  moving  party,  not  the  fungus.  Surely 
benefit  must  result  to  the  alga  or  it  would  not  be  done, 
is  possible,  also,  that  there  are  other  adaptations  resulting 
the  symbiosis  of  fungus  and  alga  in  the  lichen.  Frank 
18  to  have  discovered  several,  one  of  which  deserves  men- 
It  is  well  known  that  algae  can  be  separated  from  the 
n,  and  that  they  will  then  vegetate  in  the  ordinary  way 
)endently.  Frank  susserts  that  certain  species  of  algae 
become  so  adapted  to  life  in  the  lichen  and  so  accustomed 
that  they  have  partially  or  wholly  lost  the  power  of  inde- 
ent  growth.  No  examples  of  this,  however,  are  certainly 
m. 
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Frank  also  claims  that  the  fungus  exhausts  the  protoplasm 
of  algal  cells  without  entirely  destroying  them.  If  by  this 
is  meant  that  it  does  not  always  entirely  destroy  the  cells  it 
attacks,  it  is  probably  so,  but  if  anything  more  is  meant,  it 
seems,  like  some  other  theories  of  Frank,  which  I  shall  have 
occasion  to  mention  presently,  if  I  may  say  so,  decidedly 
"  fishy."  Such  a  thing  is  not  necessary  to  mutualism.  The 
alga  can  purchase  the  protection  of  the  thallus  only  by  the 
sacrifice  of  a  large  number  of  individual  cells.  If  it  gets  qaiA 
pro  quo,  why  should  it  not  prefer  to  sacrifice  them  to  the  fungus 
in  return  for  the  shelter  of  the  thallus  rather  than  to  leave 
them  victims  to  natural  conditions  without  compensating 
advantage.  To  put  the  matter  in  another  way,  if  the  energy 
spent  by  the  alga  in  producing  cells  to  be  destroyed  by  the 
fungus  were  put  to  making  a  shelter  of  its  own,  could  it  efiect 
as  much  as  it  does  by  taking  advantage  of  the  thallus? 

Two  other  cases  in  the  vegetable  kingdom  where  mutualism 
is  thought  to  exist  remain  to  be  examined.  These  are  the 
cases  of  "  Pilzsymbioeis  "  or  "  Wurzelsymbiom  "  of  the  roots  ol 
anthophytes  and  certain  fungi.  The  first  noticed  was  what  is 
termed  "  Mycorhiza"  and  of  this  first. 

T.  Hartig,  in  1840,  and  others  since,  had  noticed  mycelia 
apparently  parasitic  on  the  roots  of  trees.  In  1885,  Frank 
published  the  results  of  investigations  of  mycelia  growing  upoD 
the  roots  of  various  Oupvliferse  in  which  he  claimed  that  the 
sustenance  of  these  trees  depends  upon  fungi  symbiotic  with 
their  roots.  The  title  of  his  paper  indicates  his  claim :  **  Uebei 
die  auf  Wurzelsymbiose  beruhende  Emaehrung  gewieser  Baeumt 
dwrch  unterirdische  Pilze"  To  begin  with,  Frank  found  that 
certain  Oupuliferm  have  almost  the  whole  of  their  root  system 
covered  with  mycelium  associated  symbiotically  with  the  root, 
and  he  claimed  that  these  fungi  took  the  place  of  root  hairs, 
and  were  the  only  means  of  absorbing'water,  etc.,  possessed  by 
the  roots,  though,  of  course,  like  the  gonidia  of  lichens,  the 
roots  could  be  grown  independently  in  water  cultures  for  years. 

The  mycelia,  of  the  existence  of  which  there  is  no  doubt, 
are  probably  connected  with  some  of  the  Oasteromycetes  or 
Tuberacese.    But  Frank  observes  that  the  presence  of  a  mycel- 
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ium  does  not  necessarily  imply  the  presence  of  the  perfect 
fungus  fructification,  as  mycelia  may,  and  often  do,  go  on 
growing  in  a  sterile  condition  for  years. 

Frank  did  not  stop  here.  He  found  symbiotic  fungi  on  the 
roots  of  many  other  trees,  and  others  after  him  found  mycelia 
on  the  roots  of  various  plants  to  which  he  attributes  the  same 
relations  of  mutualism.  His  final  statement  is  that  this  phe- 
nomenon belongs  "  to  all  trees  under  certain  conditions ;  "  that 
"the  Mycorhiza  is  formed  only  in  a  soil  which  contains 
humous  constituents  or  undecomposed  vegetable  remains ;  " 
that  "  the  development  of  Mycorhiza  increases  or  diminishes 
with  the  poverty  or  richness  in  these  constituents ;  "  and  that 
**  the  fungus  of  the  Mycorhiza  conveys  to  the  tree,  not  only  the 
necessary  water  and  the  mineral  nutritive  substances  of  the 
soil,  but  also  organic  matters  taken  direct  from  the  humous 
and  decomposing  vegetable  remains."  Finally,  he  claims  that 
only  through  the  fungus  can  the  tree  employ  such  organic 
matter  directly. 

If  the  fungus  develops  only  in  soil  containing  undecomposed 
vegetable  remains,  we  might  ask  why  it  takes  the  trouble  to 
attach  itself  symbiotically  to  the  root  and  give  the  tree  the 
benefit  of  its  saprophytism ;  especially,  as  Frank  says  that 
the  protoplasm  of  the  cells  and  the  fungus  live  together  "  with- 
out the  former  being  parasitically  affected  or  its  vital  phe- 
nomena disturbed."  This  reminds  one  of  the  exhausted  gon- 
idial  cells  which  are  still  uninjured,  and  is  not  the  only  one 
of  Frank's  statements  calculated  to  try  our  patience  and  cred- 
ulity. 

In  1886,  Warlich  {Botaniache  Zeitung,  1886,  p.  481,  et  seq.) 
investigated  certain  fungi  on  the  roots  of  orchids.  He 
examined  several  hundred  species,  all  of  which  he  found 
affected  on  both  aerial  and  subterranean  roots  with  the 
mycelia  of  what  he  showed  to  be  a  species  of  Nectria.  The 
.hyphsB  of  this  fungus  aflect  spots  here  and  there,  forming 
knots  or  coils  in  certain  cells  and  causing  them  to  enlarge, 
but,  as  a  rule,  only  partly  filling  the  cell  and  not  destroying 
the  protoplasm.  Frank,  of  course,  took  this  up,  and  he  claims 
that  the  protoplasm  of  the  cell  is  not  afiected  or  disturbed  by 
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the  fungus;  that  the  fungus  is  strictly  connected  with  that 
part  of  the  plant  which  absorbs  the  food  materials ;  and  that 
those  orchids  which  are  chlorophyll-less,  and  therefore  depend 
on  the  humus  of  the  soil  for  carbonaceous  matter,  always 
exhibit  this  fungus  highly  developed.  Accordingly,  he  includes 
this  too  in  Mycorhiza,  calling  it  "  endotropic  Mycorhiza  "  (i.  e. 
the  hyph©  live  in  the  cells)  as  opposed  to  "  ectotropic  Myco- 
rhiza "  in  which  the  fungus  is  entirely  outside  of  the  cells. 

As  to  Frank's  statement  that  the  protoplasm  of  the  cell  is 
not  affected  by  endotropic  Mycorhiza,  Marshall  Ward,  in  the 
Annals  of  Botany  for  February,  1888,  says :  "  This  can  only  be 
an  assumption,  and  the  impression  I  gather  from  the  study  of 
what  is  known  of  this  orchid  fungus  is  in  favor  of  the  view 
that  the  fungus  does  disturb  or  '  parasitically  affect'  the  proto- 
plasm of  the  cell,  and  that  an  outward  and  visible  sign  of  some 
such  action  exists  in  the  hypertrophy  of  the  cells  affected  and 
in  the  turning  yellow  of  the  chlorophyll-grains." 

R.  Hartig,  a  more  sober  and  trustworthy  writer  than  Frank, 
said  the  last  word  so  far  on  Mycorhiza  in  1891.  He  admits 
that  the  mycelia  of  some  of  the  Taberacex  or  Gasteromycetes  are 
found  symbiotic  with  the  roots  of  certain  trees.  But  his  con- 
clusion is  that  they  are  of  no  use  to  the  tree,  and  are  probably 
injurious  by  taking  nourishment  properly  belonging  to  the 
tree.  It  would  seem  that  tl\ey  must  do  this,  even  were  there 
mutualism  between  them  and  the  roots — else  why  are  they 
there  ?  Organisms  are  not  given  to  gratuitously  assisting  one 
another.  Mycorhiza  undoubtedly  exists — i.  e.,  mycelial  stages 
of  many  fungi  of  different  groups  are  parasitic  upon  and  in 
the  roots  of  anthophytes.  But  that  there  is,  in  any  of  these 
cases,  more  than  the  ordinary  symbiosis  of  parasite  and  host, 
has  not  been  shown,  and  is  improbable.  That  every  tree  has 
its  root  system  covered  with  mycelia,  proves  nothing.  Every 
tree  has  its  bark  covered  with  lichens,  its  twigs  with  black 
fungi,  and  its  leaves  with  parasitic  fungi  of  every  description. 

The  second  case  of  "  Wurzelsymbiosis  "  is  the  root  tubercles 
of  the  Leguminosse.  These  tubercles  have  long  been  known 
upon  clover,  and  of  late  years — since  1885,  in  fact — ^have  been 
found  upon  nearly  all  of  the  Leguminosse.    Naegeli  found  a 
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tridiumAike  parasite  in  the  cells  of  Iris  which  has  never 
1  seen  since,  and  named  it  Schinzia.  So  when,  in  1879, 
ok  first  worked  upon  clover  tubercle,  he  considered  it  sim- 
to  Naegeli's  Schinzia^  and  named  it  Schinzia  leguminosarum. 
sequently,  a  tubercle  was  found  on  the  roots  of  Alnus  by 
renin,  called  by  him  Schinzia  alni.  Tubercles  have  been 
id  in  this  country  on  the  roots  of  Ceanothus,  and  are  known 
L  few  other  plants  besides  the  Leguminosse. 
here  has  been  considerable  uncertainty  as  to  the  cause  of 
er  tubercle  and  the  nature  of  the  parasite  to  which  it  is 
,  Schroeter  took  the  parasite  for  a  Myxomycete  similar  to 
rmodiophora  and  named  it  Phytomyxa.  Marshall  Ward,  in 
article  cited,  compares  it  to  the  yeast  fungi.  De  Bary,  in 
1,  dismissed  the  matter  with  a  sneer.  Frank  now  puts  the 
isite  among  the  Schizomycdes,  and,  indeed,  the  best  view 
as  to  be  that  the  parasites  are  bacteria  pure  and  simple, 
re  are,  in  some  tubercles,  hyph©,  or  something  very  like 
hsB,  which  Frank  now  calls  "  Infektionsfaden"  Marshall 
rd  considered  these  the  hyphse  of  which  what  some  call  the 
itroiden  " — ^i.  e.,  the  bacteria — were  spores.  Schroeter  saw 
hem  a  plasmodium.  Frank,  always  unique  and  startling, 
finally  (1891)  decided  that  the  ** Infektionsfaden^'  have 
ling  to  do  with  the  fungus,  but  are  products  of  the  host  for 
purpose  of  self  infection  I  These  hyphse  are  usually  filled 
1  the  "  baktraiden,''  and  Thaxter's  recent  discovery  of  Myxo- 
ma  may  throw  sbme  light  upon  their  true  nature.  In  an 
de  in  the  Torrey  Bulletin  for  July,  1892,  Mr.  Schneider 
dudes  that  these  tubes  have  nothing  to  do  with  the  bac- 
if  or  Bhizobia,  as  Frank  now  calls  them,  and  considers  them 
hal  fungi  related  to  the  parasite  of  Alnus  tubercle.  As 
16  tubes  often  contain  the  bacteria,  this  seems  improbable, 
m  all  that  I  have  read  and  seen,  I  am  satisfied  that  the 
isites  are  bacteria,  and  I  see  no  reason  for  separating  them 
d  the  rest  of  the  Schizomycetes  as  Schneider  does.  I  even 
bt  the  necessity  of  creating  a  separate  genus  for  them,  as 
nk  did  in  1890,  under  the  name  of  "  Bhizobium  "  {PUzsym' 
e  der  Leguminosen). 
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These  tubercles  are  fine  examples  of  symbiosis,  and  it  has 
recently  appeared  probable  that  they  exhibit  mutualism  of  an 
unexpected  kind,  analogous  to  that  claimed  by  Frank  for  his 
Mycorhiza.  I  can  only  go  into  this  briefly.  It  is  known  that 
the  plant  cannot  directly  assimilate  free  nitrogen.  Yet,  as 
Marshall  Ward  puts  it,  "  For  a  long  time  it  has  been  generally 
known  that  the  Leguminosse,  especially,  have -what  we  may 
term  a  special  aptitude  for  seizing  large  quantities  of  nitrogen- 
ous substances  from  the  soil,  and  this  problem  has  become  a 
classical  puzzle  in  vegetable  physiology/'  In  1886,  Hellriegel 
and  Wilfarth  published  some  investigations  of  this  matter. 
Subsequent  experiments  founded  on  theirs  have  been  very 
numerous,  and  are  yet  in  progress,  but  their  researches  remain 
our  principal  authority  on  the  subject.  Without  detailing 
them,  I  may  say  that  these  researches  seem  to  demonstrate 
that  this  power  of  taking  up  large  quantities  of  nitrogen 
depends  entirely  upon  the  presence  or  absence  of  the  tubercles 
— that  without  them  it  does  not  exist,  and  that  it  exists  in 
greater  or  less  degree  according  to  their  abundance.  Conced- 
ing this,  two  theories  are  possible  as  to  the  cause. 

In  1888,  Marshall  Ward  appeared  to  think  that  the  parasite 
stimulated  the  cells  to  extraordinary  metabolic  activity,  and 
that  was  probably  all  it  did.  This  view  has  had  no  followers 
so  far  as  I  can  find. 

The  other  possible  theory  is  that  the  parasite  does  this  work 
and  the  host  takes  advantage  of  it.  'Frank,  as  might  be 
expected,- takes  this  view.  The  most  recent  observations  seem 
to  have  settled  pretty  thoroughly  that  the  tubercles  do  assist 
the  plant  in  some  way  in  assimilating  free  nitrogen,  and  that 
here  is  a  case  of  mutualism  analogous  to  that  of  the  lichens. 
The  bacteria  (as  I  assume  that  they  are)  are  parasites.  They 
are  there  for  their  own  purposes,  and  are  incidentally  benefi- 
cial to  the  plant.  The  plant,  it  is  generally  admitted,  can  exist 
and  thrive  without  them.  In  some  cases  it  appears,  and  the 
analogy  of  the  lichens  makes  this  probable,  that  the  bacteria 
•are  purely  parasitic,  and  that  there  is  symbiosis  without 
mutualism.  But,  in  most  cases  of  the  Leguminosaey  it  seems  to 
be  shown  that  the  plants  affected  do  better  than  those  unaf- 
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d.  Much  research  is  needed  in  this  matter.  The  manner 
hich  the  parasite  acts  and  the  host  takes  advantage  of  its 
z  are  not  known  with  any  certainty. 

>  these  probabilities,  Frank  adds  certain  characteristic 
robabilities.  One  has  already  been  spoken  of,  namely, 
the  plant  develops  tubes  or  hyphse  for  the  purpose  of  self- 
itiou  which  it  sends  through  its  tissues.  This  is  somewhat 
the  algse  in  some  lichens  which  grow  up  among  the  asci 
le  sporocarp  and  are  ejected  with  the  spores.  Only  the 
r  is  an  established  fact,  the  former  a  feat  of  the  imagina- 
Another  of  his  ideas,  pronounced  a  "settled  fact"  by 
leider  in  the  article  cited,  is  that  "  at  the  close  of  vegeta- 

and  on  other  special  occasions,  the  plant  reabsorbs  the 
Dplasm  of  the  fungi."  After  all  the  trouble  of  self-infec- 
to  which  the  host  has  been,  this  seems  rather  like  killing 
hen  that  laid  the  golden  egg.  There  is  no  sufficient  evi- 
e  to  establish  so  remarkable  a  phenomenon.  Finally, 
ik  thinks  that  the  roots  of  the  Leguminosse  possess  the 
3r  of  attracting  Rhizobia,  due,  as  he  considers,  to  some 
ition.  This  is  too  much  for  his  followers,  and  I  think  all 
agree  that  it  is  the  last  straw  of  an  unsupportable  load 

which  he  has  already  burdened  our  credulity.  The 
)erance  of  Frank's  enthusiasm,  however,  should  not  blind 
)  the  fact  that  some  relation  of  mutualism  between  the 
minosm  and  the  tubercle  parasites  probably — almost  cer- 
ly — does  exist. 

is  not  necessary,  as  Frank  seems  to  think,  in-order  to 
)lish  mutualism  to  show  that  the  organisms  do  no  injury 
ich  other.  Mutualism  of  the  kind  we  meet  with  in  the 
table  kingdom  involves  sacrifices  on  the  part  of  the  host, 
parasite  is  not  there  gratuitously.  It  is  there  to  steal  from 
ost  the  living  it  is  hereditarily  and  constitutionally  indis- 
d  to  make  for  itself.  If  the  host  gains  any  advantage  from 
■elation,  it  can  only  do  so  by  sacrificing — by  giving  the  para- 
the  benefit  of  its  labor  that  it  may  subsist.  If  the  plant  or 
>lant  colony  benefits  as  a  whole,  it  purchases  the  benefit  by 
3acrifice  of  certain  parts  or  individuals.     Mr.  Webber,  in  a 

on  the  Yucca  moth  in  the  American  Naturalist  for  Sep- 
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tember,  1892,  makes  a  significant  remark  to  the  same  effect : 
*'  The  larva  of  Pronuba  uses  up  only  from  10  to  12  seeds,  so 
that  even  in  those  capsules  where  the  most  abundant  larvse 
develop,  hundreds  of  good  seeds  are  nevertheless  developed. 
The  few  seeds  destroyed  may  well  be  sacrificed  to  insure  the 
pollination  and  development  of  the  others." 

Ethically,  there  is  nothing  in  the  phenomena  of  symbiosis 
to  justify  the  sentimentalism  they  have  excited  in  certain 
writers.  Practically,  in  some  instances,  symbiosis  seems  to 
result  in  mutual  advantage.  In  all  cases  it  results  advantage- 
ously to  one  of  the  parties,  and  we  can  never  be  sure  that  the 
other  would  not  have  been  nearly  as  well  off,  if  left  to  itself. 
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EVOLUTION  AND  DICHROMATISM  IN  THE  GENUS 

MEGASCOPS. 

By  E.  M.  Hasbrouck. 

introduction. 

The  subject  of  Dichromatism  has  ever  been  a  stumbliog- 
block  to  scientific  research,  and  from  the  time  of  its  earliest 
admittance  into  zoological  discussion,  has  been  without 
apparent  cause  and  without  explanation.  Few,  if  any,  theo- 
ries have  been  published  as  to  what  it  really  is,  or  as  to  the 
possible  influence  governing  it,  while  any  theories  that  have 
been  advanced  stand  without  proof  of  their  correctness;  a 
new  theory,  therefore,  cannot  be  considered  as  conflicting  with 
any  settled  doctrine  upon  the  subject.  When  we  find  a  peculi- 
arity common  to  all  forms  of  animal  life,  it  becomes  apparent 
that  if  thoroughly  understood  in  one  form,  a  flood  of  light 
will  be  thrown  upon  the  same  perplexing  problem  aflfecting 
the  rest  of  the  animal  kingdom. 

In  attempting  to  explain  the  causes  and  effects  of  dichrom- 
atism in  the  Screech  Owl,  no  stone  has  been  left  unturned  to 
prove  the  correctness  of  the  views  herein  set  forth.  The  writer 
has  labored  lovingly  and  patiently,  following  a  course  of  rea- 
soning which  he  believes  to  be  correct,  and  in  submitting  his 
work  and  its  results  to  fellow- workers  would  ask  for  it  their 
kindly  consideration.  The  collection  of  the  necessary  data 
has  been  an  extremely  difficult  task,  and  more  information  is 
still  desirable  from  certain  localities,  although  sufficient  has 
been  received  to  make  possible  the  construction  of  a  compara- 
tively accurate  map  of  the  color  distribution.  It  is  a  lament- 
able fact  that  scientific  observers  of  bird  life  are  exceedingly 
scarce  in  the  southern  states  and  in  the  lower  part  of  the  Mis- 
sissippi Valley.  The  data  obtained  from  these  regions, 
although  to  a  certain  extent  more  scanty  than  could  be 
desired,  has  been  used  to  the  best  possible  advantage.  In 
obtaining  information,  copies  of  the  following  circular  letter 
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were  sent  out  by  the  National  Museum,  and  the  matter 
received  in  reply  was  turned  over  to  me  for  study  and  investi- 
gation, together  with  the  privilege  of  preparing  the  results  for 
publication. 

UNITED  STATES  NATIONAL  MUSEUM 

UNDER  DIRBCTION  OF 

THE  SMITHSONIAN  INSTITUTION. 
Dear  Sir : 

The  National  Museum  is  engaged  in  a  systematic  investigation  of  the  color- 
phases  of  the  Screech  Owl  (Megascops  asio)^  with  the  view  of  determining  the  relative 
abundance  of  the  red  and  gray  plumages  in  difierent  parts  of  the  country,  the  plu- 
mage of  the  young,  produced  by  parents  of  known  character  as  to  plumage,  and  the 
other  related  questions. 

In  order  that  the  investigation  may  be  as  thorough  as  possible,  assistance  in 
the  matter  is  requested ;  and  if  you  can  give  information  on  the  subject,  your  kind 
co-operation  will  be  much  appreciated. 

Should  you  favor  us  with  any  information  on  the  subject,  please  arrange  the 
data  in  the  following  order : 

(1)  Name  your  locality,  including  County  and  State. 

(2)  State  about  how  many  specimens  have  come  under  your  notice,  and  how 
many  of  them  were  in  the  gray  plumage. 

(3)  If  you  have  obtained  or  observed  a  pair  of  old  birds  with  their  young,  state 
the  character  of  plumage  of  the  former  (whether  both  red,  both  gray,  or  one  red  and 
one  gray — and  if  the  latter,  the  sex  represented  by  each  phase),  and  also  the  plumage 
of  the  young. 

The  above  are  the  principal  points  upon  which  information  is  desired,  but  any 
additional  memoranda  will  be  very  acceptable. 

Yours  truly, 

Robert  Ridgway, 
Curator,  Department  of  £irds. 

In  conclusion  I  wish  to  express  my  gratitude  to  Professor 
G.  Brown  Goode,  Assist.  Secretary  of  the  Smithsonian,  and 
Mr.  Robert  Ridgway,  Curator  of  Birds,  who  rendered  every 
assistance  and  courtesy  in  their  power;  while  to  all  who 
responded  to  the  request  for  information,  without  which  the 
task  would  have  been  impossible,  is  due  the  sincere  thanks 
of  The  Author 

Part  I. 

RELATIONSHIP  OF  DICHROMATISM  TO  EVOLUTION. 

So  universally  adopted  has  the  theory  of  evolution  become, 
that  it  scarcely  seems  necessary  to  refer  to  it  as  forming  the 
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foundation  of  the  theory  here  advanced,  regarding  the  dichro- 
matic phases  of  the  common  Screech  Owl  {Megascope  asio), 

"  In  the  Systema  Naturae  (Vol.  1, 12  Ed.,  1766,  p.  132),  the 
Red  Owl  is  first  described  by  Linnaeus  under  the  name  of 
Strix  asio.  Twenty-two  years  later  (1788)  Gmelin  described 
(Systema  Naturae,  Vol.  1, 13  Ed.,  p.  289)  the  Mottled  Owl  as 
Strix  nsevicL  In  1812,  in  the  fifth  volume  of  his  American 
Ornithology,  Alexander  Wilson  re-describes  the  two  under  the 
same  names,  also  as  distinct  species,  and  not  until  1828  does  it 
appear  to  have  been  publicly  hinted  that  the  two  were  really 
identical,  when  Prince  C.  L.  Bonaparte  united  them,  he  con- 
sidering the  red  bird  as  the  young,  and  the  gray  the  old. 
Audubon,  in  1832,  sustains  this  view ;  one  of  the  red  birds  he 
figures  as  the  young,  being  one  he  reared  from  a  fledgling. 
Nuttall,  a  few  years  later,  supports  the  same  view.  In  1837, 
Dr.  S.  Cabot,  Jr.  (Joum.  Bost.  Soc.  Nat.  Hist.,  Vol.  II,  p.  126), 
while  considering  the  two  birds  identical  in  species,  reverses 
the  order,  making  the  red  plumage  the  old  and  the  gray  the 
young,  and  in  confirmation  of  his  views  exhibited  as  seeming 
conclusive  evidence,  an  old  red  bird  which  he  shot  while  in 
the  act  of  feeding  some  gray  young,  which  he  also  exhibited. 
In  July  of  the  same  year.  Dr.  Ezra  Michener,  in  a  paper  (Phila.  - 
Acad.  Nat.  Sci.,  Vol.  7,  p.  53)  entitled,  A  few  Facts,  in  Relation 
to  the  Identity  of  the  Red  and  Mottled  Owl,  states  that  he  had 
seen  young  Screech  Owls,  accompanied  by  their  parents,  after 
leaving  the  nest,  of  both  red  and  gray  colors,  the  parents 
being  always  of  the  same  color  as  the  young.  "  The  conclu- 
sion is,  therefore,"  he  says,  "  evident,  either  that  the  color  of 
both  old  and  young  is  .variable  or  uncertain,  or  that  they  are 
specifically  distinct."  The  latter  opinion  he  adopts,  ignoring 
the  then  sole  known  case  of  different  colors  in  the  young  and 
parent  exhibited  by  Dr.  Cabot,  very  positively  concluding 
that  there  are  two  species,  and  that  Wilson  was  right. 

Dr.  P.  R.  Hoy,  in  his  'Notes  on  the  Birds  of  Wisconsin  (Proc. 
Phil.  Acad.  Nat.  Sci.,  1853,  Vol.  6),  gives  them  as  two  distinct 
species,  while  Cassin,  in  his  various  papers  on  the  owls^ 
adopts  the  conclusion  of  Bonaparte ;  considering  them  as  one 
species,  and  the  gray  the  adult."  ^ 

lAm.  Nat,  II,  1866,  327-328. 
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Again,  Dr.  W.  Wood  (Am.  Nat.,  Vol.  II,  1868,  p.  371),  men- 
tions  two  cases : — the  one,  a  Mottled  Owl,  taken  from  the  nest 
with  one  young,  neither  of  which  had  a  red  mark  on  them ; 
the  other,  a  Red  Owl,  taken  with  four  young,  all  red.  His 
deductions  are,  that  there  are  two  adults,  one  red  without  a 
gray  feather,  the  other  gray  without  the  slightest  trace  of  red ; 
also,  that  there  are  young  of  each  before  they  are  able  to  fly, 
one  gray  and  white  without  a  red  feather,  the  other  with  a 
reddish  tinge  to  all  the  feathers.  These  facts  he  is  unable  to 
reconcile,  unless,  as  he  says,  "  It  is  admitted  that  the  color  of 
the  plumage  is  either  '  vaiiable  or  uncertain,'  or  else  there  are 
two  distinct  species  as  described  by  Wilson." 

The  whole  is  admirably  summarized  and  described  in 
Baird,  Brewer  and  Ridgway  (Vol.  Ill,  1874,  p.  51),  in  the  fol- 
lowing words,  "  That  these  two  very  different  plumages  are 
entirely  independent  of  age,  sex  or  season,  and  that  they  are 
purely  individual  there  can  be  no  doubt,  since  in  one  nest 
there  may  often  be  found  both  red  and  gray  young  ones,  while 
their  parents  may  be  either  both  red  or  both  gray,  the  male 
red  and  the  female  gray,  or  vice  versa.  Occasionally  specimens 
are  exactly  intermediate  between  these  two  plumages,  it  being 
difficult  to  decide  which  predominates." 

This  difference  in  plumage  has  been  termed  Dichromatism, 
and  while  a  hundred  and  twenty-five  years  have  succeeded  in 
establishing  the  fact  that  the  red  and  gray  screech  owls  are 
one  and  the  same  species,  no  satisfactory  theory  known  to 
the  writer  has  been  advanced  as  to  what  dichromatism  is  due 
in  this  case  or  as  to  the  possible  causes  governing  it. 

Naturally  enough,  this  is  far  from  satisfactory,  while  the  opin- 
ions of  various  authors  just  quoted,  and  which  comprise  the 
most  of  what  has  been  written  upon  the  subject,  tend  but  to 
raise  innumerable  queries  for  which  there  appear  to  be  no  sat- 
isfactory answers.  Why,  for  instance,  is  the  gray  form  domi- 
nant in  one  part  of  the  country  and  the  red  in  another?  Why 
are  both  forms  equally  common  in  a  third  ?  Why  is  the  red 
phase  peculiar  to  the  eastern  members  of  the  genus,  while  in 
the  western  forms  it  is  unknown?  Above  all,  why,  at  the 
northern  boundary  of  asio  proper,  is  the  red  form  entirely 
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absent,  while  at  the  southern  limit  it  is  greatly  in  the  major- 
ity? These  and  many  other  questions  of  equal  importance 
present  themselves,  and  but  confuse  and  leave  the  reader 
more  than  ever  in  the  dark. 

While  collecting  screech  owls  in  the  District  of  Columbia 
during  the  winter  of  1890-91,  these  questions  arose  very  forci- 
bly, and  upon  investigating,  I  found  that  while  the  matter 
was  apparently  settled  to  the  satisfaction  of  ornithologists,  as 
regards  the  identity  of  the  two  forms,  nothing  further 
appeared  to  be  known  about  it  Further  investigation  showed 
that  dichromatism  is  principally  confined  to  the  typical  form 
of  Megascops  (mo,  appearing  but  slightly  in  the  Florida  form 
{Megascops  a,  floridamui)^  and  barely  reaching  the  Texan  sub- 
species, mccaUii.  The  remaining  members  of  the  group,  four 
in  number,^  remaining  true  to  their  normal  color.* 

Three  phases  of  plumage  were  clearly  defined — ^the  red,  the 
gray,  and  the  intermediate  (the  last  less  frequently  seen  than 
the  others).  Three  distinct  phases,  represented  indiscrimi- 
nately by  individuals  of  one  species,  regardless  of  age,  sex  or 
season  I  Such  an  unusual  circumstance  that  the  possibility  of 
some  great  and  important  change  gradually  taking  place  at 
once  suggested  itself,  which  has  been  proved  to  be  in  reality 
the  case. 

An  attempt  will  be  made  to  show,  first,  that  while  the  red^ 
the  gray  and  the  intermediate  phases  are  at  present  but  indi- 
vidual variations  of  the  same  species — the  gray  was  the  ances- 
tral stock ;  second,  that  from  the  gray  bird  has  evolved  the 
red,  which-  at  some  future  time  will  be  a  recognized  sub-spe*- 
cies  with  a  range  peculiar  to  itself,  and  thus  dichromatism  is 
one  step  in  the  evolution  of  the  Screech  Owl,  while  the  vari- 
ous phases  exhibited  are  the  transitorial  stages  of  develop- 
ment of  one  species  from  another;  third,  that  this  condition  of 
affairs  is  influenced  by  four  powerful  factors  (two  of  which 

1  Three  sub-species  recently  described  by  Brewster  (Auk,  Vol.  VIII,  1891,  139- 
144)  woald  make  the  number  seven,  but  these  are  not  as  yet  admitted  to  the  check 
list 

'  J/,  a,  kmnutttii  exhibits  a  dichromatic  phase,  but  it  is  a  decided  dark  brown,  and 
not  a  reddish  phase,  and  is  not  inclnded  in  the  present  treatise. 
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temperature  and  humidity,  are  dominant  powers  in  geograph- 
ic distribution),  the  most  potent  of  which  is  temperature; 
fourth,  that  the  predomincUmg  distribution  of  the  respective 
colors  is  largely  Confined  to  the  faunal  divisions  of  the  East- 
ern United  States,  and  as  such  is  approaching  the  sub-specific 
difilerentiation  of  the  two  phases ;  lastly,  that  the  Darwinian 
theory  of  '  Reproduction  with  variation  and  the  survival  of 
the  fittest,'  is  well  exemplified  in  our  common  little  Megaacops 
<mo. 

The  Screech  Owl  has  been  made  the  subject  of  investigation 
simply  because  it  offers  one  of  the  best  known  examples  of 
dichromatism :  if  explained  and  disposed  of  in  one  case,  much 
light  will  be  thrown  upon  the  same  problem  relating  to  many 
forms  of  animal  life. 

To  begin  with,  a  short  description  of  the  young,  together 
with  the  manner  of  attaining  the  adult  plumage  of  both 
phases,  may  be  of  service  to  many  not  thoroughly  acquainted 
with  the  species.  When  first  hatched  they  are  covered  with 
pure  white  down,  which  in  a  week  or  ten  days  begins  to  show 
faint  traces  of  transverse  dusky  bars.  At  the  age  of  four 
weeks  they  are  fully  barred  with  gray  and  white  alternately, 
which  markings  they  retain  until  the  appearance  of  the  first 
full  plumage.  As  a  usual  thing,  those  destined  to  be  red 
assume  a  rufous  cast  in  the  down  shortly  before  the  appear- 
ance of  the  feathers,  but  this  is  not  always  the  case,  as 
instances  are  known  where  the  first  intimation  of  red  was  the 
appearance  of  a  rufous  feather  pushing  its  way  through  the 
gray  or  mottled  down.  Such  instances,  however,  are  rare,  and 
but  few  are  known  to  the  writer.  At  the  period  when  feathers 
first  appear,  the  future  color  of-  the  young  bird  is  settled 
beyond  a  doubt;  both  the  gray  and  the  red  birds  rapidly 
attain  their  mantle,  and  the  colors  once  assumed  are  never 
changed.  Much  confusion  has  arisen  from  the  fact  that  some 
observers  apparently  make  no  distinction  between  the  bird  in 
the  gray  or  mottled  down  and  the  gray  or  mottled  plumage 
and  upon  the  appearance  of  the  red  feathers  through  the  gray 
.down,  the  assertion  has  been  made  that  the  gray  featiiers 
changed  to  red.    The  gray  birds,  on  the  other  hand,  attain 
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their  plumage  at  precisely  the  same  time  and  in  the  same 
manner  as  the  reds,  only  that  their  feathers  are  gray  instead 
of  rufous.  If  the  above  simple  facts  are  borne  in  mind,  no 
trouble  need  be  experienced  in  undertanding  the  appearance 
of  the  two  plumages. 

The  first  step  in  the  work  was  to  ascertain  the  relative  pro- 
portion of  the  red  and  gray  phase  in  every  section  of  the  area 
covered  by  the  asio  group  of  Megaseops  affected  by  dichroma- 
tism.  For  this  purpose  nearly  one  thousand  copies  of  the  cir- 
cular letter  referred  to  in  the  introduction,  were  sent  to  the 
ornithologists  distributed  over  this  territory.  Over  two  hun- 
dred replies  were  received,  a  few  of  which  failed  to  be  suffici- 
ently explicit  to  make  their  contents  available,  but  enough 
were  obtained  to  compile  in  a  reasonably  accurate  manner  the 
map  showing  the  distribution  of  the  two  color  phases  (map  2). 

On  the  northern  border  of  the  range  of  Megaseops  asio 
where  gray  is  the  only  form  known  (see  map  2),  corre- 
spondents from  southern  Ontario  state  that  at  occasional  rare 
intervals  a  red  specimen  has  been  taken  in  the  spring ;  all  these 
birds  were  taken  close  to  Lakes  Erie  and  Ontario— while  at 
Toronto,  one  pair  composed  of  a  gray  and  red  have  been 
known  to  breed,  which  necessitates  considering  the  red  phase 
in  Ontario.  Mclnraith  states  that  the  species  is  migratory 
there,  to  a  certain  extent,  and  it  is  probable  that  some  of  the 
red  birds  may  be  chance  visitors  that  have  come  north  with 
others.  With  this  exception  the  gray  belt  is  unbroken  from 
Picton,  Nova  Scotia,  through  New  Brunswick;  northern 
Maine,  New  Hampshire,  Vermont  and  New  York ;  the  south- 
ern part  of  Quebec  and  Ontario ;  northern  Michigan  and  Wis- 
consin ;  a  strip  through  central  Minnesota,  thence  south-west- 
ward across  Dakota  and  most  of  Nebraska,  and  ending 
in  a  long  point  near  Leavenworth,  Kansas.  On  the  south 
this  gray  belt  is  somewhat  broken  as  shown  on  map  2 ;  in  the 
future  more  complete  data  may  show  it  as  unbroken  here  from 
east  to  west  as  it  is  on  the  north.  Beginning  at  a  point  near 
St.  Augustine,  in  Florida,  it  encompasses  nearly  the  whole  of 
that  state  and  much  of  the  range  of  the  Florida  form,  Megaseops 
a.  fioridanus)   runs  northward  and  westward  to  Eufaula  in 
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Alabama,  and  terminates  near  Mobile  (this  terminal  point  is 
arbitrary) ;  while  in  Texas  it  is  resumed  in  the  southwestern 
portion  of  the  range  of  mccallii.^ 

Next  to  this  belt  comes  that  wherein  both  phases  occur,  but 
where  the  gray  predominates.  It  begins  near  Belfast,  Maine, 
follows  the  exclusive  gray  belt  with  irregular  outline  to  its  ter- 
mination in  northern  Kansas,  and  continues  southward  in  a 
broad  belt  into  Louisiana,  where  it  is  a  question  whether  or 
not  it  becomes  broken  at  New  Orleans.  Immediately  north 
of  New  Orleans  it  begins  again  at  Mandeville,  La.  (based  on 
specimens  in  Am.  Museum),  and  continues  eastward  to  the 
coast  in  the  neighborhood  of  Savannah.  In  its  northern  half 
it  sends  a  long  arm  southward,  through  eastern  Massachusetts, 
into  central  Rhode  Island  and  Connecticut,  again  in  Western 
Pennsylvania,  it  reaches  in  a  narrow  strip  far  down  the  Alle- 
ghanies  into  Virginia  and  West  Virginia,  terminating  near 
latitude  37®,  covers  practically  the  whole  of  Ohio,  with  a  good 
share  of  Indiana,  and  continues  thence  to  Leavenworth,  Kan- 
sas, the  delta  of  the  Mississippi,  and  to  the  Atlantic. 

Within  this  area  lies  the  region  in  which  both  forms  occur, 
but  in  which  red  largely  predominates  (which  in  turn  includes 
the  exclusive  red  areas),  and  which  occupies  nearly  one-half 
the  area  inhabited  by  asio  proper.  It  of  course  conforms  to 
the  outline  of  the  last  described  belt,  and  extends  along  the 
entire  Atlantic  coast  from  New  England  to  Savannah. 

Lastly  are  the  two  areas  where  red  is  the  exclusive  form. 
The  one  of  considerable  size  and  importance  based  upon  sub- 
stantial evidence,  lies  wholly  within  the  Mississippi  Valley: 
the  other,  a  small  strip,  extends  from  a  little  northwest  of 
Oakdale,  North  Carolina,  to  Variety  Mills,  in  Virginia,  and 
including  Wytheville.  At  present  the  grays  are  apparently 
unknown  from  these  areas.  It  has  been  impossible  to  examine 
material  from  either,  and  to  those  who  may  have  the  oppor- 
tunity, I  would  point  out  the  desirability  of  collecting  all  the 
specimens  possible. 

*  The  intermediate  region  is  mapped  upon  very  insufficient  data,  it  being  next  to 
impossible  to  learn  anything  of  this  territory,  but  the  best  has  been  done  that  was  pos- 
sible under  the  circumstances. 
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he  following  table  shows  the  data  arranged  by  states,  upon 
ch  the  map  (No.  2)  of  color  distribution  is  based.  The 
[inal  letters  had  to  be  consulted  in  many  cases  as  to  the 
per  placing  of  the  lines  marking  the  several  divisions ;  the 
e  itself  shows  but  two  things:  the  areas  where  reds  or 
fs  are  the  exclusive  form  known,  and  where  each  predomi- 
3S  in  the  mixture  of  the  two ;  the  finer  distinctions  it  is  of 
rse  impossible  to  show  in  tabular  form. 
i  will  be  remembered  from  quotations  at  the  beginning, 
t  the  young  produced  by  parents  of  different  colors  were 
[  to  be  either  all  red,  all  gray,  or  both ;  that  those  produced 
)arents  both  of  which  were  red  were  the  same ;  this  much 
•ue,  but  not  a  single  record  can  be  found  of  the  offsprings  of  a 
'  of  gray  birds  showing  the  slightest  trace  of  red.  That  the 
ITS  invariably  breed  true  even  in  a  region  where  red  is  the 
iominating  color,  and  where  the  individuals  va  question  may 
iselves  be  the  offspring  of  red  parents,  is  of  itself  a  strong  point 
upport  of  the  theory  that  the  gray  was  the  ancestral  color, 
ther,  talc^ing  into  consideration  that  there  are  certain  areas 
ire  a  red  bird  is  unknown,  it  is  evident  that  the  grays  do 
ainly  produce  young  the  color  of  their  parents ;  and  that 
ire  we  take  the  red  birds  over  a  very  large  area  and  find 
n  continually  producing  gray  birds  together  with  red,  and 
ipare  them  with  the  gray  birds  which  never  produce  a  red ;  it 
lid  appear  that  the  gray  bird  was  the  original  stock,  and  that 
red  was  an  oflfehoot — a  branch,  so  to  speak,  which,  owing  to 
ain  climatic  conditions,  or  certain  elements  in  the  environ-' 
it,  gave  it  the  supremacy  in  the  struggle  for  existence,  and 
I;  the  producing  of  gray  birds  by  red  parents  is  an  evident 
iency  to  revert  to  ancestral  characters.  Nor  is  that  old 
Kim  in  natural  history,  natura  non  fadt  saUum  to  be  ignored ; 
b  natural  selection  played  and  is  playing  an  important 
b  in  the  matter  is  evident,  else  how  came  that  area  in 
ch  the  grays  are  entirely  absent?  That  the  red  birds 
e  a  '  sport;^'  or  a  freak,  and  suddenly  acquired  their  charac- 
,  is  not  to  be  supposed  for  a  moment ;  but  on  the  theory  of 
production  with  variation '  and  '  natural  selection,'  I  hold 
b  some  slight  deviation  from  the  parent  stock  did  at  one 
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TABLE  SHOWING  DATA  BY  STATES,  UPON  WHICH  MAP  OP  COLOR 
DISTRIBUTION  IS  BASED. 


Stats. 

Rbd. 

Gkat. 

SovBCB  OP  Infobmatxom. 

Alabama. 

Eu&ula. 

E.  L.  Brown. 

Arkansas. 

Cerro  Gordo. 

Chas.  A.  Strawn. 

ainton. 

Mrs.  LiUie  Pleas  (Oologist,  VIII 
195). 

1891, 

Connecticnt. 

Portland. 

East  Hartford. 

Jno.  H.  Sage. 
WUlard  E.  Treat. 

Delaware. 

Wilmington. 

Walter  D.  Bush. 

Florida. 

Palatka. 
Citronelle. 

Jas.  Sands. 
W.  H.  Steacy. 
Wm.  H.  Jeremiah. 

Geoivin. 

Facerille. 

W.  B.  McDaniel. 

lUinois. 

Mt.  Carmel. 

Odin. 

Jacksonville. 
Warsaw. 
Rockibrd. 
Glen  BUyn. 

R.  Ridgway  (Nat.  Hist.  Surr.  ] 

1889.417.) 
C.  B.  Vaudycook. 
Chas.  W.  Tindall. 
Chas.  K.  Worthen. 
J.  E.  Dickinson. 
B.  T.  Gault. 

Dl.,  I, 

Indiana. 

Terre  Haute. 

Richmond. 
Indianapolis. 

Camden 
Dunreith. 

Trans.  Ind.  Hort.  Soc.,  1880. 82. 
Trans.  Ind.  Hort.  Soc.,  1880, 52. 
C.  E.  Pleas. 
Mrs.  Lillie  E.  Pleas. 
Fletcher  M.  Noe. 

Iowa. 

La  Porte  City. 
Grinnell. 

Sioux  City. 

Geo.  D.  Peck. 
Dr.  Guy  C.  Rich. 
Lynds  Jones. 

Kansas. 

Argentine. 

Manhattan. 

G.  E.  Stilwell. 
D.  E.  Lantz. 

Kentucky. 

MoiganfiekL 
Garrard  Co. 
Versailles. 
BeU. 

Ellis. 

Dr.LouUWatsoo. 
C.  J.  Lemen. 
G.  V.  Young. 
L.  O.  Pindar. 
Carrington  C.  Bacon. 

Lonitiana. 

New  Orleans. 

MandeWlle. 

Gusuve  Kohn. 

Collection  Aos.  Mus.  Nat.  Hist. 

Maine. 

Bangor. 

Harry  MerriU. 

Maryland  &  DUt.  of 

Columbia. 

Washington. 

Washington. 

Washington. 

Washington. 

Washington. 

Sandy  Spring. 

Laurel. 

A.  E.  Colbum. 
Wm.  Palmer. 
C.  W.  Richmond. 
J.  D.  Figgins. 
E.  M.  Hasbrouck. 
James  P.  Stabler. 
Geo.  MarshaU. 

Massachuscttt. 

North  Stoughton 

Holyoke. 
Taunton. 

Boston. 

C  A.  Rummey. 

Wm.  Brewster  &  S.  W.  Richer. 

W.  F.  Lamb. 

A.  C.  Bent. 

Michigan. 

Grand  Rapids. 

East  Saginaw. 

Stewart  E.  White. 
Morris  Gibbs. 
Peter  Lepp. 
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Stats. 

Rbd. 

Geat. 

SouRCB  OP  Imformation. 

Minnesota. 

Rochester. 

W.  D.  Hurlbut. 

LakeCty. 

E.  A.  Wise. 

Minissippi. 

Waverly. 

G.  V.  Young. 

MiMOori. 

Fayette. 

J.  W.  Kilpatrick. 

Butler. 

Harvey  Clark. 

Independence. 

Charles  W.  TIndaU. 

Nebraska. 

Ong. 

Joel  Nelson. 

London. 

New  Hampshire. 

Milford. 

J.  P.  Melzer. 

Webster. 

Charles  F.  Goodhue  (F.  &  S.,  VIII, 
118). 

New  Bninswick. 

New  CasUe. 

Phillip  Cox. 

New  Jersey. 

Morristown. 

Specimens  in  Am.  Mus.  Nat.  Hist. 

New  York. 

Albany. 

B.  W.  Arnold. 

Oneida  Co. 

B.  W.  Arnold. 

LowriUe. 

C.  Fred.  Boshart. 

Lockport. 

J.  L.  Davison. 

Owego. 

J.  Alden  Loring. 

Binghanipton . 

Willard  N.  Cute. 

Port  Byron. 

E.  M.  Hasbrouck. 

North  CaroUna. 

Oakdale. 

Robt.  J.  Thompson. 

Weavenrille. 

J.  S.  Cairns. 

Raleigh. 

H.  H.  &  C.  S.  Brimley. 

Nora  Scotia. 

Pictou  (T). 

Prof.A.M.McQuarric  &  Prof.McCulloch 

Ohio. 

Ney. 

Jno.  O.  Snyder. 

Hamilton. 

Geo.  Harbron  &  Dr.  F.  W.  Langdon. 

Canton. 

R.  H.  Bulley. 

Cincinnati. 

John.  W.  Shorten  a«ur.  Cin.  Soc.  Nat. 
HUt.,  VIII,  1885, 62). 

Lebanon. 

Raymond  W.  Smith. 

Salineville. 

Wm.  A.  Savage. 

Ontario. 

Plover  Mills. 

Robert  Elliott. 

Lansdowne. 

C.J  Young. 

Yarker. 

John  Ewart. 

Danville. 

Dr.  G.  A.  McCallum. 

Hamilton. 

T.  Mcllurailh. 

Bradibid. 

A.  C.  Sloam. 

Ustowell. 

Wm.  D.  KclU. 

• 

Annan. 

A.  C.  Sloam. 

Ardtrea. 

John  Blair. 

Toronto. 

James  R.  Thurston. 

Belleville. 

James  T.  Bell. 

Pennsylrania. 

Chas.  A.  Voelker  (Proc.  Del.  Val.  Om. 
Club.  I,  '9O-'01,  p.  12). 

Williamsport. 

August  Koch. 

Scranton. 

Arthur  B.  Williams,  Jr. 

Rhode  Island. 

Providence. 

Chas.  £.  Doe. 

Pawtucket. 

H.  A.  Cash. 

Providence. 

H.  A.  Cash. 

South  Carolina. 

Monnt  Pleasant. 

Arthur.  T.  Wayne. 

Beaufort. 

Walter  Hoxie. 

Tennessee. 

Duck  River. 

J.  B.  Cathey. 

TaxeweU. 

B.  F.  Schultx. 

Texas. 

Giddlngs. 

J.  O.  Singley. 

San  Antonio. 

H.  P.  Attwater. 

Gainesville. 

G.  H;  Ragsdale. 
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State. 

Rbo. 

Gbat. 

SovKCB  OP  Information. 

Texas. 

Tyler. 

W.  L.  McDaniel. 

Travis  Co. 

Chas.  D.  Oldright. 

VennoQt. 

Bast  Berkshire 

G.  B.  Hopkins. 

Strafford. 

Chas.  P.  Collins. 

Lunnenburg. 

W.  E.  Balch. 

Castletoo. 

A.  O.  Johnso.. 

St.  Johntbory. 

Franklin  Fairi>anks. 

Virginia. 

Variety  Mills. 

H.  M.  Micklem. 

Wyther-Ue. 

John  B.  Barrett,  Jr. 

Eagle  Rock. 

J.  T.  Paxton. 

New  Market. 

Geo.  M.  Neese. 

West  ViiiinU. 

Chariestown. 

B.  W.  Mitchell. 

French  Creek. 

Earle  A.  Brooks. 

White  Sulphur 

Springs. 

Thaddeus  Surber. 

Wisconsin. 

Madison. 

Chas.  F.  Carr. 

Madison. 

Wisconsin  Nat.  Vol.  1, 188. 

Racine. 

Dr.  P.  R.  Hoy. 

Jefferson. 

Ludvig  Kumlein. 

Pewaukee. 

B.  F.  Goss. 

time  occur,  which  in  some  way  better  fitted  the  individual  for 
the  struggle  for  existance.  Through  countless  generations  this 
has  been  perpetuated  by  the  inter-breeding  of  those  possessing 
it,  in  consequence,  the  grays,  as  has  been  seen  (see  map),  have 
entirely  disappeared  in  at  least  one  portion  of  the  country,  and 
have  become  extremely  rare  in  others.  Many  diflSculties  exist, 
both  in  showing  the  original  condition,  and  in  explaining  the 
present  state  of  aflfairs.  In  early  scientific  work,  as  is  well  known, 
no  attention  whatever  was  paid  to  matters  of  this  nature,  con- 
sequently it  is  impossible  to  ascertain  the  proportion  of  red 
and  gray  birds  at  a  period  say  four  hundred  years  ago — still, 
I  hope  to  reason  by  analogy.  As  for  the  possible  causes  influ- 
encing the  change,  they  will  be  found  fully  treated  in  their 
proper  place ;  at  present  the  theory  is  either  to  be  proved  or 
disproved. 

Assuming  that  the  gray  was  the  ancestral  stock,  and  that 
the  producing  of  gray  birds  by  red  parents  is  a  tendency  to 
revert  to  ancestral  characters,  an  analogous  case  will  be  found 
in  Darwin's  own  experiments. 

As  is  well  known,  many  of  these  were  performed  with  pig- 
eons, which  proved  to  be  the  best  subjects,  and  the  following 
is  quoted  from  the  "  Origin  of  Species :  "^ 

^Origin  of  Species,  pp.  17-19. 
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"  Great  as  are  the  differences  between  the  breeds  of  the  pig- 
eon, I  am  fully  convinced  that  the  common  opinion  of  natu- 
ralists is  correct,  namely,  that  all  are  descended  from  the  rock 
pigeon,  Columba  livia  *  ♦  *  *  *  TJi©  rock  pigeon 
is  of  a  slaty  blue  with  white  loins,  *  *  The  tail  has  a 
terminal  dark  bar,  with  the  outer  feathers  externally  edged  at 
the  base  with  white.  The  wings  have  two  black  bars.  *  * 
Now  in  every  one  of  the  domestic  breeds,  taking  thoroughly 
well  bred  birds,  all  the  above  marks,  even  to  the  white  edging 
of  the  outer,  tail  feathers,  sometimes  occur  perfectly  developed. 
Moreover,  when  birds  belonging  to  two  or  more  distinct  breeds 
are  crossed,  none  of  which  are  blue  or  have  any  of  the  speci- 
fied marks,  the  mongrel  offspring  are  very  apt  suddenly  to 
acquire  these  characters."  (If  this  be  true  of  distinct  species, 
how  much  more  is  it  true  of  different  color  phases  of  the  same 
species).  "To  give  one  instance  out  of  several  I  have 
observed :  I  crossed  some  white  fantails,  which  breed  very  true, 
with  some  black  barbs — and  it  so  happens  that  blue  varieties 
of  barbs  are  so  rare  that  I  never  heard  of  an  instance  in  Eng- 
land, and  the  mongrels  were  black  brown  and  mottled.  I  also 
crossed  a  barb  with  a  spot,  which  is  a  white  bird  with  red  tail 
and  red  spot  on  the  forehead,  and  which  notoriously  breeds 
very  true ;  the  mongrels  were  dusky  and  mottled.  I  then 
crossed  one  of  the  mongrel  barb-fantails  with  a  mongrel  barb- 
spot,  and  they  produced  a  bird  of  as  beautiful  a  blue  color, 
with  the  white  loins,  double  black  wing  bar,  and  barred  and 
white  edged  tail  feathers,  as  any  wild  rock  pigeon !  We  can 
understand  these  facts,  on  the  well  known  principle  of  rever- 
sion to  ancestral  characters,  if  all  the  domestic  breeds  are 
descended  from  the  rock  pigeon." 

Now  if  this  reversion  to  ancestral  characters  occurs  in  breeds 
so  far  removed  from  the  parent  stock  and  from  each  other — 
how  much  more  is  it  reasonable  to  suppose  that  a  color  phase 
of  the  screech  owl,  when  found  continually  producing  gray 
birds,  while  gray  birds  produce  grays  alone — is  but  a  repeti- 
tion only  between  birds  more  closely  related,  of  the  same  per- 
formance? 

{To  be  continued,) 
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THE  CINNAMON  HARVEST-SPIDER  AND  ITS  VARI 

TIONS. 

By  Clarence  M.  Weed. 

In  his  monograph  of  the  Phalangiidse,  published^  in  1& 
Dr.  H.  C.  Wood  described  a  well-marked  harvest-spider 
Phalangium  verUricosum.  The  description  was  dr^wn  up  fn 
a  single  female  taken  near  Philadelphia^  and  specimens  oi 
male  Phalangium  collected  in  West  Virginia  supposed 
belong  to  the  same  species.  Besides  these  Dr.  Wood  had 
number  of  female  harvest-spiders  from  Nebraska  "  which  p: 
sent  apparently  the  same  specific  characters  as  the  form 
except  that  the  legs  are  a  little  shorter.  Suites  of  specime 
from  the  two  localities  would  however  probably  show  them 
be  distinct. " 

In  the  same  paper,  Dr.  Wood  described  as  PhdUmgix 
formomm  another  well-marked  form  found  in  spring. 

Aside  from  a  mention  in  1869  by  Dr.  Packard  in  his  Gui 
to  the  Study  of  Insects  (p.  657),  and  a  bibliographical  referer 
in  1885  by  Professor  Underwood,^  these  species  appear  not 
have  been  noticed  in  our  literature  for  nearly  twenty  yea 
Since  then,  however,  I  have  referred  to  them  in  a  number 
papers. 

My  first  mention  was  published  in  1887^  when  I  provisic 
ally  referred  P.  formosum  to  the  genus  Liobunum^  and  cc 
jectured,  without  having  seen  specimens,  that  P.  verUricosx 
also  belonged  to  that  genus.  Two  years  later  I  publish^ 
extended  descriptions  of  P.  formomm  referring  it  to  Liobunu 
"with  considerable  hesitancy,  as  it  does  not  strictly  belo 
there  on  account  of  the  projecting  inner  angle  of  the  palj 
patella. " 

»Comm.  Essex  Institute,  Vol.  VI. 

'Con.  Ent.,  XVII,  169. 

•Amer.  Nat.,  XXI,  935. 

«Bull.  111.  St.  Lab.  Nat.  Hist.,  Ill,  91. 
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These  forms  were  next  discussed  in  my  paper  on  "The 
Harvest-spiders  of  North  America/**  in  which  P.  ventricomm  is 
definitely  placed  in  Liobunum,  and  P.formomm  together  with 
a  southern  form  not  before  described  is  referred  to  the  new 
genus  Forbesium.  The  new  form  is  named  F.  hyemaie,  "  The 
former  {F.  formoaum)  is  a  distinctly  northern  species,  ranging 
from  New  York  to  Colorado,  while  the  latter  {F  hyemaie)  is 
evidently  its  southern  representative.  " 

Finally  in  the  Ambrican  Naturalist  for  September,  1892, 
I  announced  that  by  keeping  specimens  of  jP.  formomm  taken 
in  early  spring  in  vivaria,  I  had  determined  that  it  was  the 
immature  form  of  L.  ventricomm ;  and  about  the  same  time  I 
published'  extended  descriptions  of  adults  of  both  sexes  of  L. 
ventricosum. 

For  the  purposes  of  the  present  study  I  have  had  a  consider- 
erable  number  of  adult  specimens  from  nine  widely  separated 
states,  viz. ;  Maine,  New  Hampshire,  New  York,  Ohio,  Michi- 
igan,  Illinois,  Nebraska,  North  Carolina  and  Mississippi. 
Besides  the  adults  I  have  had  an  immense  number  of  the 
immature  form  (Jormomm)  and  a  few  of  the  form  at  present 
called  J^.  hyemaie. 

The  first  glance  at  the  adult  specimens  shows  that  there  is  a 
great  variation  in  the  size  of  the  body  and  length  of  legs  in 
different  localities.  The  Mississippi  forms  are  twice  as  large 
as  those  from  New  Hampshire;  while  those  from  the  states 
between  present  intermediate  sizes.  This  is  shown  by  the 
measurements  in  millimeters  in  the  following  table ;  numbers 
1  to  6  are  males,  and  7  to  12  females. 

To  show  graphically  the  gradual  lengthening  of  the  legs  of 
this  harvest-spider  as  it  goes  southward  I  have  reduced  the 
length  of  the  second  pair,  as  given  in  this  table,  to  the 
straight  lines  reproduced  on  the  opposite  page.  The  Miss- 
issippi specimens  were  taken  at  the  Agricultural  College  in  the 
central  part  of  the  state.  I  regret  that  I  have  not  more  speci- 
mens from  the  region  between  Ohio  and  Mississippi  to  show 
the  transition  more  completely. 

•Am.  Nat.,  Oct.,  1890. 

•Trails.  Am.  Ent.,  Soc.,  XIX,  188. 
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Males. 

New  Hampshire. 


Michigan, 


Ohio. 


North  Gffolina. 


Mississippi 
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Like  other  harvest-spiders  this  species  also  varies  consider- 
ably in  a  given  locality.  It  is  so  rare  that  it  is  diflBcult  to  get 
long  series  from  one  place  so  that  I  cannot  tabulate  at  present 
these  variations  as  fully  as  has  been  done  for  Phalangium  dn- 
€reum  and  Liohunum  vittatum  dormtumJ  To  indicate  the  vari- 
ation that  sometimes  occurs  in  a  single  state  I  may  record  that 
of  two  specimens  from  Dover,  New  Hampshire,  measured 
since  the  above  tables  were  prepared,  the  body  of  the  male 
was  8  mm.  long,  and  the  second  legs  63  mm.,  while  the  body 
of  the  female  was  10  mm.  long,  and  the  second  legs  50  mm. 
The  second  legs  of  this  male  specimen  were  15.5  mm.  longer 
than  the  one  from  Hanover  recorded  in  the  table.  It  should 
be  stated  however  that  Dover  is  distinctly  within  the  region 
of  the  AUeghanian  fauna,  and  Hanover  is  on  the  border 
between  the  AUeghanian  and  Canadian  faunas. 

A  study  of  all  the  specimens  of  my  Forbesium  hyemaU  now 
accessible  leads  to  the  conclusion  that  this  is  the  immature 
stage  of  the  southern  form  of  L.  ventricomm,  just  as  Wood's  P. 
formomm  is  the  immature  stage  of  the  northern  form  of  this 
species.    The  dissection  of  specimens  shows  that  they  are  not 


0 

FiGUViE  1. '—Liohunum  venfricosum.     Immature:    a,  body;   d,  eye  eminence,  side 
view:  c,  same,  front  view;  </,  palpus;  e,  palpal  claws;  all  magnified. 

sexually  mature,  and  the  dates  of  capture  indicate  that  they 
disappear  late  in  spring  or  early  in  summer  at  the  time  the 
^American  Naturalist,  Vol.  XXVI,  pp.  34-36. 
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adult  L.  ventricosum  appear.  This  is  precisely  the  condition  in 
the  northern  states.  An  idea  of  the  similarity  of  the  two 
immature  forms  in  structural  details  may  be  obtained  by  com- 
paring Fig.  1  with  Plate  XIV,  Fig.  2. 

The  southern  form  of  L,  verUricomm  should  evidently  be 
considered  a  geographical  race  sufl5ciently  distinct  for  sub- 
specific  name.  Inasmuch  as  hyemaU  has  already  been  applied 
to  the  stage  immediately  preceding  the  adult  it  may  well  be 
used  for  this  race,  and  the  form  be  known  as  Liobunum  ventri- 
cosum hyemale.  Just  where  the  line  dividing  the  two  forms 
should  be  drawn  is  difl5cult  to  say  without  more  material,  but 
it  probably  occurs  near  the  latitude  of  southern  Ohio. 

Laws  of  Variation  in  Harvkst-spiders. 

Comparatively  little  definite  investigation  of  the  geographi- 
cal variation  of  North  American  invertebrates  has  yet  been 
undertaken.  In  the  vertebrates — especially  birds  and  mam- 
mals— ^much  attention  to  the  subject  has  been  given  by  Baird, 
Allen  and  other  well-known  zoologists,  so  that  a  number  of 
general  laws  have  been  formulated.®  To  determine  to  what 
extent  these  laws  hold  true  for  the  invertebrates,  as  repre- 
sented by  the  Phalangiidse,  I  have  ventured  to  formulate  some 
of  the  .results  obtained  in  my  studies  of  this  group — ^results 
which  in  part  have  already  appeared  in  the  Naturalist  and 
in  part  are  yet  unpublished.  At  the  present  stage  of  investi- 
gation such  formulae  cannot  be  considered  as  final  by  any 
means,  but  if  they  serve  no  other  purpose  they  will  be  useful 
in  determining  the  direction  of  future  work. 

(1.)  In  mature  individuals  of  the  same  species  and  sex  from 
a  given  locality  there  may  be  found  a  decided  variation  in 
size  of  body  and  length  of  legs.  In  a  series  of  fifty  or  a  hun- 
dred such  individuals  taken  at  random  the  body  of  the 
largest  specimen  will  usually  be  from  one-fifth  to  one-fourth 
longer  than  that  of  the  smallest ;  and  the  legs  of  the  longest- 
legged  individual  are  likely  to  be  from  one-fifth  to  one-third 
longer  than  those  of  the  shortest-legged  specimen. 

•Sec  the  American  Naturaust,  Vol.  XXVI,  pp.  87-89. 
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(2.)  As  a  rule,  not  without  exceptions,  the  legs  vary  together 
in  a  given  direction ;  that  is,  if  in  a  certain  individual  the 
first  pair  are  longer  than  the  first  pair  of  another  individual, 
the  other  legs  of  the  former  are  likely  to  be  longer  than  the 
corresponding  legs  of  the  latter.  The  hind  legs  are  the  most 
irregular  in  their  variation. 

(3.)  There  is  a  gradual  increase  in  size  of  body  and  length 
of  legs  in  the  individuals  of  a  species  from  the  north,  south- 
ward at  least  as  far  as  latitude  37®  in  the  Mississippi  Valley, 
near  which  region  the  sub-family  Phalangiince  appears  to 
attain  its  maximum  development. 

(4.)  The  proportionate  increase  in  the  length  of  the  legs  to 
the  southward  appears  to  be  greater  than  that  of  the  body. 

These  last  two  propositions  are  true  of  all  the  harvest- 
spiders  having  an  extended  northern  and  southern  distribution 
studied  with  reference  to  their  variations,  viz;  lAobunum 
viUatum,  L.  ventricoBum,  L.  polUvm  and  L.  longipes.  Probably 
the  most  important  factor  in  determining  this  increase  in  size 
is  to  be  found  in  the  climatic  conditions  which  permit  a 
longer  period  of  growth  and  feeding  at  the  south  than  in  the 
north.  The  arachnids  undergo  no  definite  series  of  molts, 
simply  casting  their  skins  as  increase  in  size  requires.  Such 
climatic  conditions,  combined  presumably  with  a  more 
abundant  food  supply,  may  tend,  apparently,  to  increase  the 
size  of  these  harvest-spiders  by  at  least  three  methods : 

(a.)  By  the  direct  effect  of  a  long  warm  period  of  growth 
with  abundant  food  upon  the  individual  before  attaining  its 
full  size. 

(6.)  By  the  effect  of  a  long  period  of  development  of  the  eggs 
in  the  ovaries  of  the  female. 

(c.)  By  the  action  of  the  eliminating  principle  in  natural  selec- 
tion in  fostering  those  individuals  which  attain  the  maximum 
size  compatible  with  their  environment. 

This  increase  in  size  of  individual  may  possibly  be  of  bene- 
fit to  the  species  (1)  by  enabling  it  to  prey  upon  larger  insects, 
thus  increasing  the  source  and  variety  of  its  food-supply ;  (2) 
by  enabling  it  better  to  elude  predaceous  enemies,  or  (3)  to 
catch  fleeing  prey. 
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In  the  plains  region  of  the  Northwest  (Dakota,  Nebraska) 
)gS  are  considerably  shorter  than  in  similar  latitudes  in 
England. 

p  example,  the  second  legs  of  a  male  Liobunum  longipes  * 

Brookings,  South  Dakota,  measure  62  mm.,  while  those  Ml  JM  | 

Hanover,  New  Hampshire  specimen  measure  74  mm,  "  *^ 

case  of  the  Striped  Harvest-spider  (L.  vittatum  dorsatum) 
11  more  striking;  the  second  legs  of  a  New  Hampshire 
nen  measure  71  mm.,  while  the  normal  length  in  South 
ta  seems  to  be  only  35  mm.  « 

addition  to  the  above  the  following  laws  of  vertebrate  >    : 

tion  appear  to  hold  good  in  the  Phalangiidse.  I    ' 

"  The  maximum  physical  development  of  the  individual  f 

Gained  where  the  conditions  of  environment  are  most 

able  to  the  life  of  the  species.  ■ 

I  "  The  most  typical  or  most  generalized  representatives 
group  are  found  near  its  center  of  distribution,  outlying 
5  being  generally  more  or  less  aberrant  or  specialized. " 

Explanation  of  Plates. 
XIII.    Fig.  1. — Liobunum   ventricosum    (Wood),    male. 
Natural  size. 

"    2. — Parts  of  same.    Magnified. 

"  2a.— Body. 

"  26. — Eye  eminence.    Side  view. 

"  2c. — Eye  eminence.    Front  view. 

"  2d.— Palpus.    Side  view.  |; 

"  2e. — Claw  of  palpus.    Side  view. 

"  2/. — Maxillary  lobe  of  second  pair  of  legs. 
!  XrV.     Fig.  1. — L,     ventricosum     hyemale.     Immature. 
Natural  size. 

"    2. — Parts  of  same.    Magnified. 

"  2a.— Body. 

"  26. — Eye  eminence.    Side  view. 

"  2c. — Eye  eminence.    Front  view. 

"2d.— Palpus.    Side  view. 

"  2c. — Claw  of  palpus.    Side  view. 
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EDIT0RIAI5. 

EDITORS,  E.  D.  COPE  AND  J.  8.  KING8LET. 

— We  have  received  from  the  Secretary  of  the  American  Philo- 
sophical Society,  a  programme  of  the  exerdses  on  the  occasion  of  the 
celebration  of  the  150th  anniversary  of  the  foundation  of  the  Society. 
The  celebration  commences  on  Monday,  May  22d,  at  8  p.  m.,  and  con- 
tinues until  Friday  the  26th  inclusive,  and  consists  of  sessions  com- 
mencing at  11  o'clock  A.  M.,  excepting  on  Monday,  when  the  session 
opens  at  8  o'clock,  p.  m. 

The  programme  is  the  work  of  a  committee,  and  was  not  submitted 
to  the  Society  until  its  terms  could  not  be  altered  without  discourtesy 
to  the  persons  who  had  been  invited  to  participate  in  it  This  much  is 
due  to  the  Society,  since  it  is,  under  such  circumstances,  not  responsi- 
ble for  the  committee*s  work.  As  to  the  committee,  its  work  is  disap- 
pointing, for  since  there  is  one  member  of  it  who  is  presumably  com- 
petent for  the  work  it  undertook,  he  should  have  been  able  to  so  influ- 
ence the  other  members  as  to  have  produced  a  widely  different  result. 
The  adoption  of  such  a  programme  is  to  misrepresent  the  position 
which  Philadelphia  holds  in  the  wide  field  of  labor  covered  by  the 
Society,  since  it  does  not  include  any  paper  or  address  by  any  one  of 
its  citizens  presenting  his  own  original  work  in  art,  science  or  philosophy. 
On  the  contrary,  the  best  that  can  be  said  of  the  programme  is  that  its 
subject-matter,  so  far  as  contributed  by  Americans,  consists  of  those 
generalities  to  which  popular  assemblies  are  wont  to  be  treated,  and^ 
perhaps,  entertuned,  if  not  satisfied.  For  a  Society  whose  fundamen- 
tal object  is  the  "  increase  of  knowledge,"  to  occupy  its  time  in  plati- 
tudinous disquisitions  of  this  kind,  displays  a  misconception  of  its  own 
position  and,  a  lowering  of  the  standard  of  achievement  which  it  is  of  all 
the  societies  in  this  city  called  upon  to  bear. 

When  an  active  Society,  such  as  the  one  in  question,  celebrates  an 
Anniversary  of  significance,  it  usually  presents  to  the  world  some  evi- 
dence of  its  activity  by  securing  for  the  occasion  the  services  of  such 
of  its  members  as  are  competent  so  to  do.  Such  occasions  are  usually 
selected  for  the  announcement  of  the  results  of  their  work  before  the 
tnder  audience  which  the  occasion  is  expected  to  attract.  A  memorial 
irolume  of  permanent  value  is  the  usual  result 
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As  an  illustration,  in  1880,  the  Boston  Society  of  Natural  History 
celebrated  the  fiftieth  anniversary  of  its  foundation.  A  memorial 
volume  was  issued,  which  includes  the  papers  read  on  that  occasion, 
and  it  is  a  monumental  work.  The  same  course  should  have  been  pur- 
sued by  the  American  Philosophical  Society.  There  is  no  deficiency 
of  workers  or  of  work.  The  members  of  this  Society  produce  original 
work  in  Prehistoric  Archeology,  Philology  and  Ancient  and  Modem 
History ;  in  Chemistry,  Geology  Biology ;  in  Political  Science,  and 
in  pure  Philosophy.  We  emphasize  the  words  original  work  That 
none  of  these  men  and  none  of  this  work  appear  in  the  programme 
will  be  cause  of  astonishment  both  in  Philadelphia  and  out  of  it 
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RECENT  LITERATURE. 

Evolution  of  the  Colors  of  North  American  Land 
6irds.^ — This  octavo  of  361  pages,  published  by  the  California 
Academy  of  Sciences,  the  author  Mr.  Charles  A.  Keeler,  modestly 
calls  a  study.  The  views  set  forth  are  more  or  less  provisional  and 
tentative,  and  are  intended  to  direct  research  into  this  new  field  of 
ornithological  inquiry.  The  subject-matter  of  the  essay  is  preceded  by 
a  discussion  of  the  various  views  held  as  to  the  laws  conditioning 
evolution,  such  as  inheritance  of  acquired  characters ;  the  nature  of 
species ;  natural  and  sexual  selection,  and  isolation,  as  factors  in  the 
evolution  of  species.  Li  concluding  this  rather  lengthy  introduction, 
the  author  remarks  "  that  life  has  evolved  in  accordance  with  tolerably 
definite  and  unvarying  laws,  and  that  the  element  of  chance,  if  any 
such  there  be,  is  a  very  limited  one. " 

In  Part  11  the  colors  of  North  American  birds,  are  treated  of  under 
the  following  heads :  Modes  of  plumage  changes ;  General  principles 
of  color  in  Birds  ;,  The  proportion  and  distribution  of  the  colors  in  the 
North  American  genera ;  The  pattern  of  markings;  Variation  of  color 
with  sex,  age  and  season ;  The  direct  influences  of  the  environment ; 
Geographical  distribution  as  a  factor  in  the  evolution  of  colors;  Orders, 
fiunilies  and  genera  of  North  American  Birds,  considered  from  the 
stand-point  of  their  evolution. 

The  theory  of  bird  colors  which  Mr.  Keeler  seeks  to  establish  is  as 
follows :  Pigment  is  a  chemical  composition  thrown  off  from  the  sys- 
tem of  the  bird,  probably  as  a  product  of  waste,  and  lodged  in  the 
integument  The  chemical  substance  thus  generated  varies  in  different 
groups  of  birds,  but  is  probably  generally  constant  in  the  species  of 
one  genus,  or  frequently  in  an  entire  family.  A  certain  genus  would 
thus  be  capable  of  generating  only  a  given  number  of  fundamental 
colors,  but  natural  and  sexual  selection  by  combining  and  rearranging 
this  limited  assortment  can  produce  a  variety  of  effects. 

Associated  with  this  theory  is  the  Law  of  Assortment  of  Pigments  ; 
that  is,  that  the  primitive  color  is  a  composite  which,  when  more  or  less 
completely  resolved  into  its  component  elements  gives  the  specialized 
tints  of  the  species  or  genus.    If  the  system  of  the  bird  from  which 

^Evolution  of  the  Colors  af  North  American  Land  Birds.  Occasional  Papers  of  the 
California  Academy  of  Sdences  III.  By  Charles  A.  Keeler.  San  Francisco,  Jan- 
uary, 1893. 
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some  of  the  present  highly  colored  genera  were  evolved  produced 
normally  two  pigments,  unless  some  distributing  force  wer^  brought  to 
bear  upon  them,  they  would  naturally  be  combined  at  first.  It  is  only 
after  long  selection  that  the  component  colors  become  apparent.  The 
examples  cited  are,  as  might  be  expected,  among  the  most  highly 
specialized  genera.  The  woodpeckers  are  colored  black,  white  and 
scarlet.  The  combination  would  produce  brown,  which  is  still  the 
body  color  of  some  species.  In  the  genus  Tyrannus  the  original  color 
was  probably  olive  green,  the  special  colors  are  black  and  yellow- 
In  the  blue  jays  that  are  blue  in  the  adult  together  with  black  and  white, 
the  mixture  of  these  colors  gives  the  grays  of  the  young,  and  of  the  less 
specialized  forms,  as  Perisoreus  and  Picicorvus.  Besides  black  and 
white,  most  North  American  genera  appear  to  contain  but  two  funda- 
mental colors,  but  in  the  tropics  three  frequently  occur  in  a  single 
genus. 

In  discussing  protective  coloring,  repetitive  marks,  and  recognition 
marks,  the  most  recent  literature  upon  this  subject  is  cited  and  illus- 
trated with  numerous  facts  of  the  author's  own  observation. 

Having  considered  the  factors  that  influence  the  evolution  of  colors 
of  North  American  birds,  Mr.  Keeler  gives  a  brief  account  of  the 
families  and  genera  with  an  application  of  the  principles  discussed. 

Mr.  Keeler's  review  of  the  factors  of  organic  evolution  is  comprehen- 
sive and  intelligent.  He  appreciates  the  fundamental  difference 
between  the  origin  of  charactei^  and  the  selection  of  characters,  though 
occasionally  he  slips  into  the  customary  confusion  on  this  point  by 
ascribing  the  origin  of  some  color  marks  to  natural  selection.  The 
reviewer  takes  this  opportunity  to  refer  to  one  misunderstanding  into 
which  he  in  common  with  many  others  has  fallen,  in  his  reference  to 
effort  as  prior  to  use  in  developing  structure.  He  says  (p.  76)  "All 
that  can  be  said  to  the  above  [the  theory  of  effort]  is  that  it  may  be 
true  but  that  it  has  not  yet  been  demonstrated.  There  is  indeed  a  vast 
difference  between  the  assumption  that  use  can  modify  a  part  which 
already  exists,  and  the  assumption  that  desire  or  effort  can  originate 
something  which  does  not  exist.  Moreover,  even  if  effort  be  a  valid 
factor  in  creation,  it  cannot  it  seems  to  me  have  the  general  applica- 
tion ascribed  to  it  by  Professor  Cope.  For  example,  it  could  appar- 
ently have  no  influence  on  the  origination  of  new  colors.  Does  the 
bird  desire  to  be  protectively  colored  ?  If  so  it  must  decide  what  col- 
ors would  be  most  in  harmony  with  its  surroundings,  and  then  make 
an  effort  of  will  to  have  these  colors  developed ;  all  of  which  is  on  the 
face  of  it  inconceivable.      Or  by  what  imaginable  sort  of  effort  could 
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feathers  be  originated  ?  Effort  then,  if  it  can  be  shown  to  have  any 
creative  power,  must  be  relegated  to  a  very  special  field,  and  cannot 
be  considered  as  the  sole  or  even  principal  originator  of  the  fittest." 

The  above  paragraph  indicates  a  radical  misconception  of  the 
proposition. 

Effort  is  simply  the  conscious  preliminary  to  motion,  and  motion  is 
the  fundamental  efficient  .cause  of  the  leading  modifications  of 
structure.  No  knowledge  or  intention  as  to  the  result  or  effect  (final 
cause)  of  the  motion  b  to  be  supposed.  It  is  motion  which  changes 
the  environment  of  an  animal,  and  which  is  thus  at  the  bottom  of 
whatever  results  from  that  change,  let  the  immediate  efficient  agency 
foe  physical,  chemical  or  mechanical.  The  psychic  cause  of  this  effort 
is  a  sensation.  Of  course  in  purely  reflex  acts,  effort  (which  is  assumed 
to  be  conscious  by  its  definition),  is  wanting,  but  the  hypothesis 
sustained  in  the  work  quoted  by  Mr.  Keeler,  (The  Origin  of  the 
Fittest),  is  that  reflex  acts  have  had  their  origin  in  conscious  acts, 
and  are  the  result  of  automatization,  which  is  the  ordinary  process  of 
education.  Reflex  motions  then  have  had  their  origin  in  effort  as 
well  as  the  so-called  voluntary  acts,  but  at  an  earlier  period.  For 
this  reason  they  have  relatively  little  to  do  with  the  molar  move- 
ments of  animals  at  the  present  time,  and  therefore  little  to  do  with 
the  present  origin  of  specific  characters.  It  is  present  effort  which 
precedes  most  of  the  motions  of  animals,  and  which  thus  has  everything 
to  do  with  the  environment,  to  which  evolutionists  of  all  shades  appeal 
as  an  efficient  cause. 

The  most  important  contribution  towards  the  discovery  of  the  origin 
of  colors  in  birds  by  Mr.  Keeler,  is  his  demonstration  of  the  law  of  the 
Assortment  of  Pigments.  His  classification  of  our  birds  in  accordance 
with  their  color  relations,  is  a  valuable  preliminary  to  further  research. 
When  we  reach  the  final  stage  of  the  subject,  the  origin  of  the  tints 
themselves,  no  definite  progress  is  made  in  the  book  before  us.  As  one 
of  the  most  difficult  problems  in  organic  molecular  physics,  it  requires  a 
very  special  mode  of  experimental  treatment,  and  one  which  Mr. 
Keeler  has  not  attempted.  The  origin  of  color  patterns  is  less  difficult 
of  approach,  and  some  progress  has  been  made  in  this  direction,  but 
the  subject  is  yet  in  a  very  primitive  stage. 

The  illustrations  of  the  book  are  numerous  and  often  in  colors,  and 
they  add  greatly  to  its  value.  The  work  is  gotten  up  in  excellent 
style,  and  is  a  credit  to  all  concerned  in  its  publication.        C. 
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Wright's  Man  and  the  Glacial  Period.'— This  book  is  the  best 
synopsis  of  present  knowledge  of  the  glacial  epochs  and  its  relations  to 
human  history  which  has  yet  appeared.  The  compass  of  the  work 
necessarily  does  not  permit  as  great  detail  as  woald  he  appropriate  to  a 
technical  monograph,  but  it  is  admirably  adapted  for  the  purpose  for 
which  it  is  designed,  i.  e.,  that  of  giving  the  greatest  amount  of  informa- 
tion in  a  readable  form  in  the  smallest  space.  The  treatment  of  dis- 
puted topics  is  generally  judicial,  and  the  author  has  brought  to  bear 
on  the  subject  a  great  wealth  of  facts  not  only  from  all  published 
sources,  but  also  from  his  own  original  research  in  North  America 
and  Europe.  A  question  of  much  general  interest  is  that  of  the 
age  of  the  great  ice  period.  He  brings  together  evidences  from 
various  observers  to  show  that  its  close  cannot  have  been  more  than 
15,000  years  ago,  and  that  its  duration  may  have  been  twice  as  long. 
The  basis  of  this  estimate  is  the  rate  of  cutting  of  various  post-glacial 
gorges,  of  which  well-known  examples  are  that  of  the  Niagara  River,^ 
and  that  of  the  Mississippi  below  the  falls  of  St  Anthony.  This 
shortened  time  is  in  remarkable  contrast  to  the  estimate  made  by  the 
geologists  who  first  attacked  the  problem. 

The  portion  of  the  book  relating  to  the  antiquity  of  man  is  the 
smaller  half,  but  the  conclusive  evidences  of  man's  existence  during  the 
glacial  epoch  are  necessarily  local.  Such  evidence  as  this  is  handled 
judiciously,  and  all  objections  are  duly  considered.  Professor  Wright 
is  of  the  opinion  that  some  of  the  finds  which  indicate  the  existence  of 
man  during  the  glacial  epoch  are  trustworthy  evidence  to  that  efiiect. 
He  cites  especially  as  American  localities,  Trenton,  New  Jersey, 
(Abbott)  ;  Newcomerstown  and  Madisonville,  Ohio ;  Little  Falls,  Min- 
nesota, Miss  Babbitt ;  Nampa,  Idaho,  and  Calaveras  Ck>.,  California. 
These  finds  will  be  mentioned  again  below.  He  considers  the  supposed 
finds  of  human  implements  in  beds  of  Neocene  age  as  not  established. 

Dr.  Wright's  book  has  been  made  the  object  of  a  vigorous  attack  by 
the  geologists  of  the  U.  S.  Geological  Survey  in  a  way  which  shows  an 
animus  on  their  part  not  strictly  scientific.  President  Chamberlin  in 
the  Chicago  Dial,  charged  the  author  with  improperly  alleging  on  the 
title  page  that  he  was  an  assistant  on  the  U.  S.  Geological  Survey.  Ta 
this  Dr.  Wright  replied  that  he  was  so  employed  at  the  time  the  book 
was  written  and  demonstrated  satisfactorily  his  right  to  use  the  title 
assistant.  One  of  the  other  criticisms  was  r^rettably  free  from  the 
amenities  which  should  characterize  scientific  discussion,  while  othera 

^Man  and  the  Glacial  Period  by  G.  Frederick  Wright,  D.  D.  LL.D.  International 
Scientific  Series  No.  LXIX.     New  York,  D.  Appleton  &  Co.,  1892. 
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exaggerated  unimportant  details,  and  ignored  the  general  value  and 
utility  of  the  book.  To  all  this  Dr.  Wright  has  replied  temperately  and 
convincingly. 

The  ethnologists  of  the  Bureau  at  Washington  have  made  destruc- 
tive criticisms  of  the  evidence  for  glacial  man  contained  in  the  book. 
Probably  the  most  expert  makers  in  the  world  of  human  imple- 
ments of  the  stone  age  are  Messrs  Holmes  and  Maguire  of  Washing, 
ton.  They  show  convincingly  that  it  is  easier  to  make  neolithic  or 
pecked  and  polished  stone  implements,  than  to  make  fine  chipped 
flints  of  paleolithic  type.  Hence  they  conclude  that  either  the  order 
of  age  should  be  reversed,  or  that  paleoliths  and  neoliths  are  of  con- 


^»^^: 


FIG.    1. 

Fig.  1.  Argillite  implement  found  by  Dr.  C.  C.  Abbott,  March,  1879  at  K.  K. 
Rowan's  farm,  Trenton,  N.  J.,  in  gravel  16  feet  from  surface.  From  G.  F.  Wright's 
Man  and  the  Glacial  Period. 

temporary  age,  and  that  the  absence  of  neolithic  implements  from 
some  deposits  is  simply  due  to  accident  or  to  the  soft  material  of  which 
such  implements  were  made.  This  conclusion,  if  correct,  revolutionizes 
prehistoric  archeology.      These  gentlemen  think    that  it  should  be 
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revolutionized,  and  that  paleolithic  man  in  both  Europe  and  North 
America  is  a  myth.  The  great  collections  of  paleoliths  of  the 
turtle-back  and  Chell^en  types  they  look  upon  as  cores  and  rejects  of 
pieces  from  which  better  implements  have  been  made  and  taken  away. 
This  view  leads  them  to  look  with  suspicion  on  the  alleged  discoveries 
of  glacial  man,  and  Mr.  Holmes  has  accordingly  written  articles  dis- 
crediting the  finds  described  in  Dr.  Wright*s  book. 

It  may  be  remarked  apropos  of  the  observations  •  of  Messrs 
Holmes  and  Maguire,  that  though  it  may  be  true  that  pecked  and 
ground  implements  are  more  easily  made  than  well  chipped  flints 
their  actual  relations  in  time  can  only  be  ascertained  by  stratigraphic 
and  paleontologic  research.  A  flint  broken  once  or  twice  so  as  to  pro^ 
duce  an  edge  is  more  easily  made  than  a  neolith,  and  gives  a  great 
deal  better  edge,  so  that  such  implements  may  very  probably  have 
antedated  the  latter,  while  the  finer  ones  are  well-known  to  have  been 
neolithic,  and  have  been  made  up  to  the  present  day.  The  question 
is  however,  not  which  implement  ought  to  have  come  first,  but  which 
actually  did  come  first. 

As  regards  the  finds  in  Europe,  those  of  the  caves  are  the  result  of 
so  much  careful  investigation,  and  are  characterized  by  such  satisfac- 
tory stratigraphic  conditions,  that  they  cannot  be  impeached  by  obser- 
vations made  in  this  country.  The  paleoliths  and  human  bones 
have  been  conclusively  shown  to  belong  to  the  age  of  the  glacial 
fauna.  In  North  America  the  paleontologic  evidence  is  not  so 
good,  but  such  as  there  is,  indicates  strongly  that  the  earliest  known 
American  was  not  more  modem  than  the  paleolithic  European. 
Those  who  saw  the  Calaveras  skull  when  first  found,  all^e  that  it  was 
more  or  less  covered  with  the  adherent  cement  so  characteristic  of  the 
gold  bearing  gravel  of  California.  The  age  of  this  gravel  is  not 
exactly  determinable,  since  data  respecting  the  finding  of  fossils  in  it 
are  not  generally  reliable.  But  that  it  is  of  approximately  glacial  age  no 
one  doubts.  Mr.  Holmes  believes  that  the  implements  of  the  Abbott  and 
Babbitt  finds  occur  only  in  the  talus,  and  are  not  from  the  undbturbed 
glacial  gravels  (American  Geologist)  ;  but  so  far  as  regards  part  of  the 
Babbitt,  and  all  of  the  Abbott  finds,  other  observers  hold  a  difiTerent 
opinion.  In  the  Jorurnal  of  Geology  he  shows  that  the  evidence  for  the 
stratigraphic  position  of  the  finds  at  Madisonville  and  Newcomerstown, 
Ohio,  is  defective.  It  may  be  added  here  that  the  Nampa  image, 
whatever  may  be  its  real  stratigraphic  origin,  displays  in  its  form  an 
artistic  skill  on  the  part  of  its  maker,  not  to  be  looked  for  in  primitive 
man ;  nevertheless  it  is  time  that  the  name  of  the  person  who  alleges 
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FIG.    2. 

Fig.  2.  Smaller  figure,  paleolith  from  Newcomerstown,  Ohio  ;  larger  figure  do 
from  Amiens,  France;  both  one-half  size.  From  G.  F.  Wright's  Man  and  the  Glacial 
Period. 

that  he  intentionally  deceived  Professor  Wright  in  this  matter,  be  pro- 
duced ;  and  the  authority  for  the  statement  that  such  an  assertion  was 
made,  should  make  himself  known. .  The  image  cannot  well  be  the 
work  of  any  existing  Indian  tribe,  as  has  been  asserted.  In  any  case  it 
seems  that  the  evidence  for  Plistocene  man  in  America,  must  be 
further  investigated  with  careful  methods,  and  under  more  favorable 
circumstances  than  are  furnished  by  most  of  the  so-called  glacial 
gravels. 

We  give  figures  of  two  characteristic  types  of  paleoliths ;  one  of 
argillite  found  by  Abbott  at  Trenton,  N.  J.;  and  one  flint  from 
Newcomerstown,  Ohio.  e.  d.  cope. 
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Some  Recent  Books  on  Bacteriology. — One  of  the  most 
recent  works  dealing  with  the  bacteria  is  Dr.  Sternberg's'  Manual  of 
Bacteriology.  He  is  well  known  as  an  investigator  in  this  field,  and 
is  moreover  one  of  the  pioneers  in  the  United  States.  The  work  is  a 
most  comprehensive  one,  the  best  published  in  the  English  language. 
While  perhaps  not  so  full  on  pathogenic  organisms  as  Baumgarten's 
Lehrbuch  der  Pathologischen  Mycologie,  yet  it  is  sufficiently  full  and 
complete  to  make  it  one  of  the  best  books  of  its  kind.  It  moreover 
contains  accounts  of  the  most  recent  discoveries  in  regard  to  pathogenic 
organisms. 

One  hundred  and  one  pages  are  devoted  to  history,  classification, 
morphology  and  general  bacteriological  technology.  The  author 
adopts  the  classification  of  Baumgarten  (1890)  with  slight  modifica- 
tions. He  divides  the  species  into  Q)  relatively  monomorphous  and 
(')  pleomorphous.  Under  the  first  micrococci,  bacilli,  and  spirilla  are 
grouped ;  under  the  second  spirulina  of  Hueppe,  leptotrichese  (Zopf) 
and  cladotrichete.  Hauser's  Proteus  also  belongs  here.  Part  second 
is  devoted  to  general  biological  characters ;  including  an  account  of 
the  action  of  antiseptics  and  germicides.  Dr.  Sternberg's  work  on 
antiseptics  and  germicides  is  so  well  known  that  it  will  not  be  necessary 
to  refer  to  this  part  of  the  work  at  length.  Three  hundred  pages  are 
devoted  to  pathogenic  bacteria,  158  species  are  carefully  described,  and 
many  are  illustrated.  In  some  cases  the  colors  of  the  growth  when 
grown  in  difierent  nutrient  media  are  given.  Botanists  will  be  chiefly 
interested  in  the  account  given  of  the  saprophytic  bacteria.  Chapters 
are  devoted  to  the  bacteria  of  the  air  and  water,  bacteria  found  in  the 
stomach  and  intestinal  canal,  articles  of  food  and  soil,  in  which  the 
usual  methods  of  culture  are  given.  Three  hundred  and  thirty  one 
species  are  described.  This  feature  of  the  book  makes  it  especially 
commendable.  Those  who  have  had  occasion  to  use  the  classification 
of  De  Toni  in  Saccardo's  Sylloge  Fungorum  or  that  of  Crookshank  in 
his  Manual  of  Bacteriology  have  found  the  descriptions  of  the  species 
far  from  satisfactory.  The  descriptions  given  by  Sternberg  are  ample 
for  the  determination  of  the  species. 

The  biolo^cal  characters  are  very  full.  An  excellent  bacterio- 
logical diagnosb  is  a  great  aid  in  the  determination  of  the  species.  A 
few  errors  have  made  their  way  into  this  part  of  the  book.  On  page 
758,  Bacillus  dtreus-cadaveris  is  said  to  be  motile,  but  turning  to  page 

^A  Manual  of  Bacteriology.  Illustrated  by  heliotype  and  chromolithographic 
plates  and  two  hundred  and  sixty-eight  engravings,  886  pp.  New  York,  Wm.  Wood 
and  Co.,  1892. 
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where  tbe  species  are  described  it  is  said  to  be  non-motile.  The 
B  for  Bacillus  Julmis,  which  p.  758,  is  said  to  be  motile,  but  on  p.  629 
scribed  as  non-motile.  Notwithstanding  that  a  few  of  these  defects 
ir,  this  part  will  certainly  be  appreciated  by  working  bacteriolo- 
5.  In  this  key  the  following  characters  are  used.  (1)  Morphologic ; 
rococci,  Bacilli,  Spirilla,  Leptotrichese  and  Cladotrichese.  Forma- 
of  spores,  independent  motion.  (2)  Physiological  characters ; 
tion  to  oxygen,  jerobic,  strictly  anajrobic,  facultative  anserobic, 
vth  in  gelatin,  liquefy  or  do  not,  no  growth  in  gelatin,  growth  on 
ito,  in  milk,  coagulate  milk,  do  not  coagulate  milk,  color  of  growth, 
)mogenes,  not  chromogenic,  pathogenesis. 

he  bibliography  has  been  gotten  together  with  great  care,  and  is 
7  full,  containing  the  titles  of  2,582  papers  grouped  under  historical 
sification,  staining  methods,  culture  media,  sterilization  of  culture 
lia,  etc.  A  very  large  number  of  papers  are  cited  on  the  physiolog- 
properties,  such  as  lactic  acid  fermentation,  viscous  fermentation, 
refaction,  etc.  The  literature  on  pathogenic  microorganisms  i^ 
jcially  full.  Bacteriologists  should  feel  grateful  to  Dr.  Sternberg 
this  work,  and  also  to  the  publishers  for  the  excellent  manner  in 
ch  their  part  also  has  been  performed. 

Vm.  Wood  &  Co.  have  during  the  past  four  years  issued  two  other 
t  books  on  bacteriology ;  the  English  translation  of  Salomonsen^s 
}teriological  Technology,  by  Professor  Trelease  is  well  known  and 
ds  no  introduction.  A  second  admirable  work,  antedating  Stern- 
g's  Manual,  is  Frankel's  Grundriss  der  Bakterienkunde  translated 
J.  H.  Linsley.^  It  has  been  translated  into  six  different  languages, 
I  those  who  have  been  fortunate  enough  to  use  the  German  edition 
)w  its  admirable  qualities.  The  translation  before  us  is  an  admir- 
e  one.  The  style  is  clear  and  there  is  no  difficulty  in  understanding 
author.  The  work  contains  a  great  deal  on  the  biology  of  many 
ciea  that  hitherto  has  not  been  found  its  way  into  English  works, 
fl  to  be  regretted  however  that  references  to  literature  are  not  given, 
;  these  may  readily  be  obtained  from  Sternberg's  Manual.  No 
ires  are  given  in  the  book,  but  the  accounts  are  clear.  Future 
tions  should  have  figures. 

^'or  a  limited  amount  of  work  both  of  the  books  noticed  above  are 
large.  One  of  the  best  of  the  small  books  with  which  the  writer  is 
liliar  is  Abbott's^  Principles  of  Bacteriology. 

Pext-book  of  Bacteriology,  third  edition,  translated  and  edited  by  J.  H.  Linsley^ 
376.     New  York,  Wm.  Wood  &  Co.,  1891. 

rhc  Principles  of  Bacteriology.  A  manual  for  students  and  physicians.  Lea 
ihers  &  Co.,  Philadelphia,  1892,  pp.  263 
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This  book  is  well  suited  for  class  room  work.  Its  technique  is 
stated  in  clear  and  concise  language,  accompanied  with  numerous 
illustrations.  The  writer  having  used  this  for  a  large  class  is  prepared 
to  say  that  it  is  an  excellent  work  of  its  kind. 

Another  hand-book  intended  for  a  larger  circle  of  readers  is  Wood- 
headV  small  volume  on  Bacteria  and  their  Products.  It  treats  the 
subject  in  a  somewhat  different  manner  than  the  others.  It  gives  con- 
siderable attention  to  historical  matters,  and  treats  quite  fully  the 
different  systems  of  classification  used  by  Ehrenberg,  Ck)hn,  Van 
Ti^ham,  Zopf,  De  Bary,  Hueppe  and  Fliigge.  The  chapter  on  fer- 
mentations contains  a  great  deal  on  chemistry,  but  it  is  far  from  being 
a  popular  exposition  of  the  question.  The  author  has  of  course  largely 
drawn  from  Hansen,  Pasteur,  and  Schiitzenberger.  The  author  uses 
the  word  parasite  and  saprophyte  in  a  somewhat  peculiar  way.  He 
speaks  of  the  bacteria  of  the  mouth  as  being  parasites,  contradicting  a 
previous  statement  made  with  reference  to  parasitic  bacteria.  The 
work  has  been  edited  rather  carelessly,  the  word  "  parasiticism "  for 
parasitism  occurs  in  several  places  as  well  as  the  word  **  saprophyti- 

Cism.  " — L.  H.  PAMMEL. 

Report  on  the  Fish  and  Fisheries  of  the  United  States 
for  1888.^ — This  volume,  an  octavo  of  902  pages,  contains  in  addition 
to  the  Beports  of  the  Con^missioner,  Hon.  Marshall  McDonald  and  his 
two  assistants,  11  important  papers  bearing  upon  the  Fish  Industry. 
The  results  of  the  sea-coast  inquiries  conducted  during  the  year  1888 
are  embodied  in  the  reports  of  Mr.  J.  W.  Collins  and  Lieutenant 
Ck>mmander  S.  L.  Tanner.  The  work  accomplished  at  the  laboratory  of 
Woods  Holl,  Massachusetts  is  reported  on  by  Mr.  J.  A.  Ryder.  Notes 
on  Entozoa  of  Marine  Fishes,  with  descriptions  of  new  species  and  the 
anatomy  of  Thyaanoeephalum  criepum  Linton  are  given  by  Mr.  E. 
Linton. 

Number  8  in  the  series  of  Appendices  is  a  review  of  the  Fresh-water 
Sunfishes  of  North  America  by  Mr.  C.  H.  Bollman.  It  is  the  begin- 
ning of  the  systematic  investigation  of  interior  waters  by  volunteer 
naturalists  under  the  direction  of  Dr.  D.  S.  Jordan.  The  Apodal 
Fishes  inhabiting  the  waters  of  America  and  Europe  are  reviewed  by 

^Bacteria  and  their  Products.  The  contemporary  Science  series,  edited  by  Have- 
lock  Ellis,  pp.  459,  with  20  photo-micographs.  London,  Walter  Scott,  24  Warwick 
Lane,  Charles  Scribner  Sons,  New  York,  1892. 

^U.  S.  Commission  of  Fish  and  Fisheries.  Part  XVI.  Report  of  the  commissioner 
for  1888.    Washington,  1892. 
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rdan  and  Mr.  B.  M.  Davies.  The  work  undertaken  by  Prof. 
Atwater  ten  years  ago,  viz.,  a  comprehensive  series  of  experi- 
upon  the  chemical  composition  and  nutritive  values  of  the 
can  food-fishes,  has  been  completed,  and  his  report  upon  the  sub- 
published  as  Appendix  10  to  this  volume.  The  last  paper  is  J. 
Uins'  Report  upon  the  participation  of  the  U.  S.  Fish  Commission 
Centennial  Exposition  held  at  Cincinnati,  Ohio,  in  1888. 
numerous  illustrations  and  maps  give  additional  interest  to  this 
jhensive  report. 
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<!Renera[  Notes* 


GEOLOGY  AND  PALEONTOLOGY. 

Oneonta  and  Chemung  Formations  in  Eastern  Central 
New  York. — The  Oneonta  formation  comprises  a  thick  mass  of  red 
shales  and  red  and  gray  sandstone,  similar  in  character  to  the  rocka 
of  the  Catskiil  Mountains.  Thej  overlie  the  Chemung  formation  in 
southern  New  York  and  northern  Pennsylvania.  The  recent  investi- 
gations of  Mr.  N.  H.  Darton  confirm  Professor  Hall's  supposition  that 
the  Oneonta  beds  represent  the  eastern  extension  of  the  Portage  forma- 
tion. The  former  is  characterized  by  a  large  quantity  of  red  shale 
which  occurs  as  streaks  in  the  lower  beds,  a  thick  mass  a  little  higher 
in  the  series,  and  constitutes  elongated  lenses  in  the  gray  flags  and  red 
sandstones  of  the  upper  member  of  the  formation.  Toward  the  western 
termination  of  the  Oneonta  formation  the  red  material  rapidly  disap- 
pears and  its  place  is  taken  by  gray  shales  and  thin  bedded  sandstone. 
There  can  be  no  doubt  of  the  continuity  of  sedimentation  throughout. 
Toward  the  east  the  formation  increases  in  thickness  until  it  comprises 
the  lower  thousand  feet  of  beds  in  the  Catskiil  Mountains.  The  Che- 
mung fossiliferous  shales  which  overlie  the  Oneonta  formation  south  of 
Franklin  grade  upward  through  a  series  of  flags  into  hard,  coarse, 
cross-bedded  gray  sandstones  with  intercalated  red  shale  layers** 
Toward  the  east  the  fossiliferous  shales  merge  into  flags,  and  then  into 
hard,  coarse  sandstone  with  flaggy  layers  along  the  eastern  front  of  the 
Catskiil  Mountains. 

Since  the  rocks  of  the  Catskiil  Mountains  comprise  the  Chemung 
and  Portage  horizons,  Mr.  Darton  proposes  to  discard  the  use  of 
Catskiil  to  designate  a  formation,  and  to  use  the  term  Catskiil  group  to 
include  the  Chemung  and  Portage  formations.  (Am.  Journ.  Science, 
3Iarch,  1893.) 

Tertiary  Insects  from  Colorado  and  Utah.— Bulletin  No.  93 
of  the  Oeological  Survey  comprises  descriptions  of  eight  species  of 
Oligocene  insects  from  Florissant  and  other  points  in  Colorado  and 
Utah,  by  Samuel  H.  Scudder. 

Of  this  group  of  interesting  fossils  six  are  referred  to  new  genera. 
In  a  short  introduction  the  author  gives  the  special  claim  which  each 
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s  for  consideration.  The  Trichocemsis  represents  a  type  hitherto 
nsidered  exclusively  gerontogeic;  the  SteDogomphus  is  the  first 
:>mphine  fossil  found  in  this  country ;  the  Cicada  for  its  great  size 
id  for  being  the  first  member  of  its  family  known  from  American 
cks ;  the  Hymenoptera  is  curiously  related  to  Oriental  forms ;  the 
iptera  are  interesting  departures  from  the  modem  types  to  which 
ey  are  most  nearly  allied ;  the  two  Coleoptera  present  some  curious 
Eitures ;  the  butterfly  is  of  exceptional  interest  as  belonging  to  a 
ining  type  which  probably  flourished  remarkably  in  Oligocene  times, 
the  published  figures  are  to  be  regarded  as  having  any  weight  at  all. 

A  Supposed  New  Order  of  Gigantic  Fossils  from 
lebraska. — In  "University  Studies/*  published  by  the  University  of 
ebraska,  1893,  Mr.  E.  H.  Barbour  describes  and  figures  a  number  of 
gantic  mineral  bodies  of  such  anomalous  form  and  structure,  that  the. 
ithor  oflers  as  a  merely  provisional  classification  until  their  place  can 
\  more  defiuitely  determined. 

These  fossils  are  found  in  the  Miocene  beds  which  follow  the  divide 
^tween  the  White  and  Niobrara  rivers  in  Sioux  County,  Nebraska, 
hey  are  very  abundant  and  increase  in  size  toward  the  southern  limit 
'the  beds.  In  appearance  they  resemble  colossal  corkscrews  varying 
om  two  to  nine  feet  in  length.  A  transverse  piece  corresponding 
» the  handle  of  the  corkscrew,  for  which  the  term  rhizome  is  adopted 
f  the  author,  is  often  three  feet  in  diameter.  The  fossil  corkscrew 
invariably  vertical,  while  the  so-called  rhizome  as  invariably  curves 
ipidly  upward  and  extends  outward  an  indefinite  distance.  Some  of 
le  screws  coil  about  an  axis,  others  are  unsupported.  The  author  is 
Mitive  as  to  their  organic  origin,  and  is  inclined  to  believe  them  to  be 
>onge8.  Five  microscopic  slides  show  certain  smooth  spindle-shaped 
>ds  suggestive  of  sponge  spicules,  but  a  sixth  section  reveals  unmis- 
kkable  plant  cells.  A  third  evidence  of  their  organic  nature  is  the 
laracteristic  intricate  network  of  minute  silicious  tubes  in  the  stems, 
o  add  to  the  difficulty  of  the  problem,  a  well-preserved  skeleton  of  a 
)dent  was  found  in  the  great  stem  of  one  specimen.  This  rodent  is 
le  size  of  a  "jack  rabbit,"  with  proportionately  large  incisors,  sagittal 
[id  occipital  crests  high  and  sharp,  and  a  mole-like  shoulder  girdle. 
In  order  to  preserve  the  appropriate  name — ^"  Devil's  Corkscrew  " — 
estowed  by  the  ranchmen,  Mr.  Barbour  calls  these  strange  fossil  forms 
>aimonelix. 

The  most  probable  explanation  of  these  objects  seems  to  be  that  they 
re  the  casts  of  the  burrows  of  some  large  rodent.  The  horizontal  por- 
Lon  will  then  be  the  entrance ;  the  enlargements  the  position  of  the 
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nests,  and  the  spiral  vertical  portions  shafts  for  safety  or  escape  of 
occupants,  or  for  the  admission  of  air ;  the  spiral  being  necessary 
the  convenient  ascent  of  the  animal.    It  is  well  known  that  species 
Thomomys  make  spiral  burrows ;  and  remains  of  this  genus  are 
rare  in  the  Plistocene  beds  of  Kansas. — C. 

Mammalia  from  the  ''Pits  of  Gargas." — In  the  grotto 
Gargas,  not  far  from  Montrdjean,  a  number  of  pits  have  been  foi 
about  100  metres  from  the  entrance.  These  pits  are  20  metres 
depth  and  have  mouths  so  narrow  that  it  is  with  difficulty  that  a  i 
can  force  himself  through  the  openings.  M.  £egnault  has  recei 
explored  these  pits  and  found  them  rich  in  fossil  remains  of  b( 
(  UrsuB  spelasus,  the  small  variety),  wolves  (Cbnts  lupvs),  and  hya€ 
(Hyaena  crocuia),  M.  Gaudty  notes  the  unusual  circumstance  of 
fine  state  of  preservation  of  the  fossils,  particularly  of  a  hyaena  an 
wolf,  of  whidi  almost  complete  skeletons  were  obtained.  These  fi 
have  been  made  the  subject  of  a  joint  paper  by  MM.  Oaudry  and  Bo 
in  which  they  discuss  the  affinities  of  these  cave  animals,  and  £ 
tabular  statements  of  the  genealogy  of  the  bears  and  of  the  hyaei 
The  latter  differs  from  the  one  published  by  Schlosser  in  1890. 

A  series  of  fine  plates  illustrates  the  paper.  (Materiaux  P< 
r  Histoire  des  Temps  Quaternaires.    Quatri^me  Fascicle,  Paris,  18£ 

Mr.  G.  F.  Matthew  reports  a  new  genus,  Protolemus,  of  Trilobi 
from  the  St.  John  group  of  the  lower  Cambrian  beds.  The  new  ge 
is  represented  by  two  species,  P.  elegana  and  P.  parodoxaides.  (B 
New  Brunswick  Nat.  Hist.  Soc,  1892.) 

The  Cleveland  shale  of  Ohio  has  yielded  a  new  Coocoetean,  whicl 
described  by  Professor  Claypole  under  the  specific  name  Coceoii 
cuyahogae.  This  species  comes  from  a  higher  horizon  than  eithei 
hereynius  or  C.  ocddevdaMs,  and  is  remarkable  for  its  large  size.  (J 
GeoL,  March,  1893). 

Paleozoic. — Mr.  H.  E.  Sauvage  has  been  studying  the  fish  fat 
of  the  Permian  of  France.  He  finds  that  of  24  species,  14  are,  for 
present,  peculiar  to  France.  This  fauna  is,  undoubtedly,  that  of 
Lower  Permian,  and  is  characterized  by  a  predominance  of  spe^ 
belonging  to  the  genera  Amblypterus.  (Bevue  Scientifique,  Av 
1893.) 

Mesozoic. — ^According  to  Chapman,  the  Phosphatic  Chalk 
Taplow,  England,  has  yielded  6  species  and  varieties  of  Ostraooda, 
previously  known,  and  98  species  and  varieties  of  Foraminifera, 
which  the  following  are  new  to  science :  Nubecularia  janmana,  Tea 
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laria   decurrena,  Textularia  serrata,  Bulimina  trigona,  and  Bolivina 
strlgillata.    (Quart.  Journ.  Greol.  Soc.,  Nov.,  1892). 

Cenozoic. — ^The  Pliocene  fauna  of  Kousillon,  which  now  numbers 
over  30  species  of  vertebrata,  has  recently  had  a  second  Proboscidian, 
Mastodon  boraonii,  added  to  the  list  of  mammalia.  The  specimen,  found 
near  Villeneuve-de-Raho,  consists  of  the  series  of  upper  molars,  a  tusk, 
and  a  part  of  the  right  occipital  r^on.  This  discovery  is  important, 
as  it  gives  a  wide  geographical  range  to  M,  boraonii,  which  has  not 
before  been  known  firom  any  pliocene  bed  of  southern  France.  (Revue 
Scientifique,.  Mars,  1893.)  . 

Dr.  Noetling,  in  a  report  on  Jade  in  Upper  Burmah,  says  that  jade 
is  found  in  association  with  and  enclosed  in  an  eruptive  rock  closely 
resembling  serpentine,  and  that  this  serpentine  pierces  strata  of  perhaps 
lower,  but  more  probably  Upper  Miocene  date.  The  jade  found  in 
Burmah  belongs  to  a  group  of  eruptive  rocks  of  late  Tertiary  age. 
(Nat.  Sci.,  April,  1893.) 

The  prevalence  of  lake  basins  in  glaciated  countries  is  accounted  for 
by  Mr.  J.  C.  Hawkshaw  by  the  following  conditions : 

Earth  movements  in  limited  areas  tend  to  form  basins ;  these  move- 
ments are  gradual,  and,  under  ordinary  circumstances,  the  basins  are 
obliterated  by  water-borne  detritus,  growth  of  vegetation  and  erosion. 
In  glaciated  regions  the  basins  are  not  only  protected  by  the  ice  from 
such  destructive  action,  but  they  are  still  further  deepened  by  its 
grinding  action.    (Nature,  April  13, 1893.) 

M.  M.  Boule  has  described  and  figured  the  Hyaena  brevirostria  found 
by  M.  Aymard  in  the  Pliocene  deposits  of  Sainzelles  near  Puy  (Haute 
Loire).  Although  this  fossil  has  been  referred  to  by  Pomel,  Gervais, 
Gaudry  and  Weithofer,  no  detailed  description  of  it  accompanied  by 
figures  has  ever  before  been  given.    (Ann.  Sci.  Nat  Zool.  t  XV,  1898.) 

According  to  Mr.  R.  T.  Hill,  the  Hematite  and  Martite  iron  ores  of 
Mexico  occur  in  the  Cretaceous  and  Tertiary  rocks,  and  are  undoubtedly 
of  later  age  than  the  rocks  in  which  they  occur.  This  is  an  unusual 
geologic  age  for  ore.    (Am.  Journ.  Sci.,  Feb.,  1893.) 

Mr.  Warren  gives,  as  a  result  of  a  comparison  between  pleistocene 
and  present  ice-sheets,  an  opinion  that  the  Ice  Age  was  a  continuous 
and  geologically  brief  period.    (Bull.  Geol.  Soc.  Am.,  Vol.  IV,  1893.) 

Mr.  E.  T.  Dumble  reports  the  occurrence  of  Grahamite  in  two 
localities  in  Texas.  The  first  specimen  came  from  the  Fayette  beds  in 
Webb  County,  the  second  from  the  lowest  strata  of  the  Eocene  exposed 
on  the  Rio  Grande  River  in  Fayette  County.  (Trans.  Am.  Inst.  Mine 
Engineers,  1892.) 
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MINERALOGY  AND  PETROGRAPHY.' 

The  Petrography  of  the  Abukuma  Plateau,  Japan. — The 
northern  half  of  the  Japanese  Archean  area,  the  Abukuma  Plateau,  is 
thought  by  Koto*  to  consist  of  a  series  of  Laurentian  granites  and 
pressure  gneisses,  cut  by  younger  granites  and  other  eruptives,  and 
overlying  these  a  series  of  schists,  divided  by  the  author  iinto  lower  and 
upper  Huronian.  The  Laurentian  granitic  are  an  older  amphibole- 
biotite  variety  and  a  younger,  intruding  biotite  granite.  The  former 
contains,  in  addition  to  the  usual  granite  components,  microcline^ 
and  a  bluish-green,  weakly  pleochroic  hornblende,  that  very  frequently 
plays  the  role  of  an  ophitic  groundmass  for  the  other  constituents. 
This  granite  passes  by  dynamo-metamorphism  into  foliated  phases,  in 
which  the  various  minerals  have  been  compressed,  and  the  quartz,  in 
addition,  granulated.  The  Huronian  (?)  beds  are  principally  schista 
and  gneisses,  that  differ  from  the  Laurentian  gneisses  in  having  the 
plane  parallel  structure,  i.  e.,  they  are  composed  of  bands  of  different 
composition.  The  most  important  schists  of  the  lower  division  are : 
gneissic  mica  schists,  containing  andalusite  and  sillimanite,  two-mica 
schists,  one  of  whose  constituents  is  margarite,  garnet-biotite  schist  and 
hornblende  schist.  A  peculiar  member  of  the  series  is  a  titanite 
amphibole  schist,  consisting  of  bands  whose  structure  is  granular.  Its 
black  bands  are  made  up  of  green-hornblende,  plagioclase  and  a  little 
biotite,  and  its  white  ones  of  sphene  and  granular  sahlite  in  a  ground- 
mass  of  altered  feldspar.  The  upper  Huronian  series  embraces  foliated 
amphibolites,  mica-schists,  and  green  schists  that  may  be  tufas.  The 
distinction  between  the  lower  and  upper  members  of  the  group  seems 
to  be  based  mainly  upon  petrographical  characteristics.  Among  the 
rocks  cutting  these  various  schists  may  be  mentioned  an  amphibole- 
picrite,  pegmatites,  and  several  varieties  of  diorite-porphyrite. 

The  Leucite-Tephrite  of  Hussak,  from  New  Jersey. — ^The 
eleolite  syenite  eruption  of  Beemerville,  N.  J.,  was  accompanied  by 
basic  extrusions  now  represented  by  the  smaller  dykes  associated  with 
the  large  eleolite-syenite  dyke  in  this  region.  One  of  the  most  interest- 
ing of  the  basic  dykes  is  the  one  at  Hamburg,  Sussex  Go.  It  is  from 
15  to  20  feet  wide  and  consists  of  a  dark,  tough,  biotite  rock,  holding 

'Edited  by  Dr.  W.  8.  Bayley,  Colby  University,  Waterville,  Maine. 
•  Jour.  Coll.  Science,  Imperial  University,  Japan,  v,  3.,  p.  197. 
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oidal  inclusions,  that  have  been  taken  for  Hussak'  to  be  leucites. 
p*  has  recently  examined  this  rock  very  carefully,  and  now 
ibes  it  as  composed  of  biotite  and  pyroxene  imbedded  in  an  iso- 
3  groundmass  that  is  chiefly  analcite.  The  biotite  is  dark  brown 
the  pyroxene  of  a  faint  yellow  color,  with  an  extinction  of  33^. 
spheroidal  inclusions  are  analcites,  about  whose  ruins  are  often 
[>ed  grains  of  biotite  and  crystals  of  sphene.  An  analysis  of  one 
B  spheroids,  after  deducting  3.886  %  of  Ca  Co,,  gave : 


H,0 

SiO, 

AlA 

FeA 

CaO 

K,0 

Na,0 

6.31 

52.44 

26.44 

.43 

1.94 

3.54 

8.90 

0  the  origin  of  the  analcite  the  author  is  not  certain.  It  may 
been  derived  either  from  leucite,  in  which  case  the  rock  would  be 
icite-tephrite,  as  considered  by  Hussak,  or  it  may  be  alteration 
net  of  nepheline. 

Sodalite- Syenite  from  Montana. — In  the  mountains  form- 
be  northern  portion  of  Montana,  Lindgren^  and  Melville  have  dis- 
ced post-oretaceous  quartz-porphyrites,  lamprophyres,  augite- 
ytes,  analcite  basalts,  and  a  peculiar  sodalitesyenite,  somewhat 
ibling  certain  rocks  described  by  Chrustschoff  from  Russia.  The 
tana  syenite  is  from  Square  Butte,  situated  thirty  miles  southeast 
ort  Benton.  It  is  a  light  gray  eruptive,  associated  with  sheets  of 
Jite  and  analcite  basalt.  Macroscopically  it  consists  of  lath- 
ed feldspars,  prisms  of  hornblende  and  pale  brown  grains  of  soda- 
In  addition,  analcite  and  plagioclase  are  discoverable  under  the 
>8cope.  Many  of  the  feldspar  crystals  are  corroded  in  an  extraor- 
ry  manner  and  the  cavities  thus  formed  in  them  are  filled  with 
dte  which  is  believed  to  be  an  alteration  product  of  albite.  The 
blende  is  very  dark  brown,  almost  opaque,  with  a  strong  pleo- 
sm,  an  extinction  of  13^  and  a  density  of  3.437.  Its  analysis 
ates  its  identity  with  the  variety  barkevikite : ' 

SiO,  Al,0,(TiO,)  Fe,0,  FeO  NiO  MnO  CaO  MgO  Na,0  K,0 
38.41      17.65  3.75  21.75    tr      .15    10.62  2.54  2.95    1.95 

sodalite  is  quite  fresh.    It  forms  irregular  grains  that  are  bounded 
rystal  faces  when  in  contact  with  analcite.    It  was  evidently 
ed  after  the  feldspar  but  before  the  analcite.    The  composition  of 
MERicAN  Naturalist.,  Mafch,  1893,  p.  274. 
ner.  Journ.  Sci.,  Apr.f  1893,  p.  298. 
mei.  Journ.  Sci.,  June,  1893,  p.  286. 
ifERiCAN  Naturalist,  June,  1890,  p.  676. 
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the  rock  as  calculated  from  its  analysis  is :  23  %  hornblende,  50^  ortho- 
clase,  16%  albite,  8%  sodalite,  and  3%  analcite. 

The  Anorthosites  of  Canada. — ^The  Canadian  geologists  have 
long  considered  the  Laurentian  of  northern  North  America  as  consist- 
ing of  |in  upper  and  a  lower  division,  of  which  the  latter  rests  uncon- 
formablj  upon  the  former.  This  upper  division  is  made  up  largely  of 
basic  schists  to  which  the  name  Novian  was  given  by  Hunt.  Adams^ 
has  examined  aU  of  the  important  occurrences  of  the  supposed  schists, 
and  has  discovered  that  in  all  cases  they  show  an  irruptive  contact 
with  the  surrounding  gneisses,  which  they  evidently  cut.  They  are 
thus  unquestionably  post-Laurentian,  and,  from  their  relations  to  the 
overlying  rocks,  they  are  thought  to  be  pre-Cambrian.  The  dark 
rocks  are  anorthosites — aggr^ates  of  plagioclase,  with  a  little  pyroxene, 
olivine  and  some  accessories — which  are  in  places  schistose,  and  in 
other  places  are  connected  genetically  with  gabbros.  The  schistosity 
of  the  rock  is  accompanied  by  the  possession  of  cataclastic  structure, 
regarded  by  the  author  as  due  not  to  dynamic  processes,  but  to  the 
movement  of  the  magma  just  before  final  consolidation.  The  plagio- 
clase of  the  rock  which  is  by  far  its  most  prominent  component,  is  a 
labradorite  so  filled  with  tiny  inclusions  of  microlites,  thought  by  the 
author  to  be  ilmenite  tables,  that  fragments  of  the  mineral  are  dark 
and  often  show  the  play  of  colors  so  beautifully  seen  in  the  labradorite 
of  Labrador.  The  pyroxenes  are  a  weakly  pleochroic  green  augite, 
and  a  strongly  pleochroic  hypersthene.  Hornblende,  biotite,  quartz, 
garnet  and  zircon  are  also  present  in  small  quantities  in  all  specimens 
of  the  anorthosite.  In  the  Saguenay  river  occurrence,  olivine  is 
enclosed  in  the  plagioclase,  and  between  it  and  the  latter  mineral  is  a 
reaction  rim,  composed  of  an  inner  zone  of  hypersthene,  and  an  outer 
one  of  actinolite,  including  many  small,  green  spinels.  All  the  occur* 
rences  of  the  rock  in  Canada  are  briefly  described,  and  with  them  are 
compared  similar  occurrences  found  elsewhere. 

The  Melibocus  *'  Massiv  "  and  its  Dyke  Rocks.— The  peak 
of  Melibocus^  in  the  Odenwald  consists  mainly  of  a  medium-grained 
white  granite  to  the  West,  and  a  complex  of  schists  and  gneisses  to  the 
East.  The  granitic  constituents,  orthoclase  and  quartz,  are  usually 
aggregates  of  small  grains  variously  orientated,  and  the  biotite  shows 
evidence  of  having  been  subjected  to  pressure.    Near  the  contact  with 

'  Neues  Jahrb.  f.  Min.,  etc.,  B.  B.  viii,  p.  419. 

8C.  Chelius:  Notirbl.  d.  Vcr.  f.  Erdk.  z.  Darmsladt,  1892,  iv,  F.  13  H.,  p.  1. 
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the  surrounding  rocks  the  granite  becomes  gneissic,  and  everywhere  it 
is  cut  by  dykes  of  aplites,  porphyries  and  lamprophyres.  Where  the 
aptites  penetrate  the  gneisses  they  possess  the  usual  characteristics  of 
these  rocks,  but  where  they  pass  from  the  schists  into  the  granite  they 
become  porphyritic,  showing  a  fine  grained  groundmass  of  quartz, 
orthociase  and  mica  and  numerous  phenocrysts  of  the  same  minerals 
and  garnet.  Like  the  granite  the  aplite  components  exhibit  evidences 
of  the  effect  of  pressure.  The  large  crystals  are  granulated  and  the 
rock's  structure  is  more  or  less  schistose.  For  this  aplitic  rock  with 
porphyritic  crystals  the  author,  Chelius,  used  the  name  Alsbachite. 
An  analysis  of  an  alsbachite  from  the  northwest  side  of  the  mountain 
gave: 


SiO,    AlA    Fe,0, 

FeO 

MnO    CaO    MgO    K,0    Na,0    H,0 

74.13    12.61      2.87 

.86 

.16      1.60     .23      2.13'  4.55     .66 

The  dioritic  aplites,  malchite,  luciite  and  orbite  are  also  represented 
among  these  dyke  rocks — ^the  malchite  being  the  panidiomorphic 
diorite  aplite,  the  luciite  the  hypidiomorphic  granular  forms,  and  the 
orbite  the  corresponding  porphyritic  phases.  One  of  the  luciites  is 
described  as  made  up  almost  exclusively  of  plagioclase  and  horn- 
blende. Among  the  lamprophyric  dykes,  mention  is  made  of  a 
gabbrophyre,  or  odinite,  which  differs  from  the  gabbro-aplite,  beer- 
bachite,  in  consisting  of  phenocrysts  of  plagioclase  and  colorless  augite 
in  a  matrix  of  plagioclase  laths  and  hornblende  needles,  while  the 
aplite  is  a  panidiomorphic  aggregate  of  diallage  and  feldspar,  with  the 
addition,  sometimes,  of  hornblende  crystals  that  enclose  the  other  con- 
stituents.   The  descriptions  of  all  these  rare  rocks  are  very  brief. 

The  Granites  of  Argentina,  S.  A. — In  an  elaborate  description 
of  185  hand  specimens  of  stock  and  dyke  granites  and  pegmatites,  cut-- 
ting  the  archean  and  paleozoic  beds  of  Argentina,  and  of  younger 
granites  cutting  these  older  ones,  Romberg'  discusses  at  some  length 
the  origin  of  the  micropegmatitic  intergrowth  of  quartz  and  feldspar. 
He  believes  that  in  the  rocks  studied  by  him  the  quartz  in  the  inter- 
growths  is  secondary,  and  that  it  has  originated  in  the  decomposition 
of  orthociase  and  plagioclase.  Many  micro-photographs  accompany- 
ing  the  author's  article  illustrate  clearly  the  steps  by  which  this  con- 
clusion was  reached.  Although  the  description  of  the  specimens  is 
exhaustive,  it  contains  no  points  of  special  interest.  At  the  conclusion 
of  the  paper  is  a  list  of  the  specimens  examined,  with  their  localities, 

»  Neues  Jahrb.  J.  Min.,  eic.  B.  B.  viii,  p.  275. 
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and  appended  to  it  are  twelve  plates  containing  seventy-two  micro-pho- 
tographic reproductions  of  their  sections. 

New  Minerals. — OeUddite.^^ — This  mineral  was  found  as  pebbles 
in  the  gem  washings  near  Rakwana,  Ceylon.  It  is  essentially  a  mag- 
nesium titanate,  MgTiO,,  corresponding  to  the  calcium  compound^ 
perofskite.  The  mineral  is  bluish-black  and  opaque,  with  a  brilliant 
lustre,  and  possessing  two  cleavages  at  right  angles  to  each  other.  Its^ 
density  is  3.98  and  hardness  6.5.  In  thin  section  it  is  translucent 
with  a  purplish-red  tint,  and  in  converged  light  it  shows  a  uniaxial 
figure. 

Baddeleyite,^^  also  occurring  as  pebbles  in  the  above-mentioned 
locality,  is  a  black  substance  with  a  density  of  6.02  and  a  hardness  of 
6.5,  thus  strongly  resembling  columbite.  Under  the  microscope  small 
fragments  are  seen  to  be  dichroic  in  greenish-yellow  and  brown  tinto, 
and  to  possess  a  biaxial  symmetry.  The  crystallization  is  thought  Uy 
be  monoclinic,  though  only  a  few  plans  could  be  detected  on  the  speci- 
men.   In  chemical  composition  the  substance  is  zirconia  ZrO,. 

Folgerite,  hlueite  and  whartonite  are  all  nickel-iron-sulphides  from 
the  Sudbury  nickel  mines  at  Algoma,  Ontario.  Emmens"  describes 
the  first  named  as  a  massive,  bronze-yellow  substance,  with  a  grayish- 
black  streak,  a  density  of  4.73  and  hardness  3.5.  Its  composition  (Fe 
=  33.70 ;  Ni  =  35.20 ;  S  =  31.10)  corresponds  to  Ni  Fe  S,. 

The  blueiie  is  also  massive.  Its  color  'is  olive-gray  or  bronze ;  its 
streak  black,  density  4.2  and  hardness  3-3.5.  Its  analysis  yielded  Fe 
=  41.01 ;  Ni  =  3.70;  8  =  55.29,  corresponding  to  pyrite  with  a 
thirteenth  of  the  Fe  replaced  by  Ni.  Unlike  pyrite,  however,  it  dis- 
solves easily  in  nitric  acid,  without  the  precipitation  of  sul])hur. 

Whartonite  differs  from  blueite  in  containing  more  NL  Its  composi- 
tion is  Fe  =  41.44 ;  Ni  =  6.27  ;  S  =  52.29,  corresponding  to  (Fe  Ni) 
Sj  in  which  Fe :  Ni  =  7 : 1.  Its  hardness  is  4,  density  3.73,  and  color 
and  streak  like  those  of  blueite. 

HatichecomUe  is  another  nickel  mineral.  It  is  described  by  Scheibe^' 
from  the  Friederich  mine  in  the  Hamm  mining  district,  Germany.  It 
is  found  in  bronze-yellow  tetragonal  crystals,  with  a  hardness  of  5,  and 
a  density  of  6.4.  It  is  thought  to  have  the  composition  corresponding 
to  the  formula  Ni  (Bi.  Sb.  S),  though  analysis  yields  discordant  results.. 
CuprocaasUerite  was  described  by  Ulke^'  from  the  Etta  mine,  Soutk 

w  Fletcher:  Nature,  Oct.  27,  1892,  p.  620. 

"Jour.  Amer.  Chem.  Soc.,  Vol.  xiv,  No.  7. 

"  Jahrb.  A.  preuss.  gcol.  Landeranst,  1891,  p.  91. 

w  Proc.  Amer.  Inst.  Min.  Engineers,  Feb.  1892. 
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Dakota,  but  the  author's  data  were  so  scanty  that  Headdon'^  haa 
thought  it  advisable  to  add  a  small  additional  contribution  to  the 
literature  of  the  mineral.  This  last-named  writer  obtained  a  small 
quantity  of  what  he  supposed  to  be  Ulke's  new  mineral  from  both  the 
Etta  and  Peerless  •  mines,  and  found  upon  examination  that  in  the 
interior  of  a  small  mass  from  the  Peerless  mine  is  a  nucleus  of  stannite 
containing  a  little  cadmium.  Intergrown  with  this  and  also  forming 
an  envelope  around  it  is  a  green  clayey  substance,  which,  upon  its 
exterior,  passes  into  a  yellow  earth.  The  green  substance  has  a  density 
of  3.312-3.374.  Its  analysis  shows  it  to  be  a  mixture  of  about  7  SnO, 
6  CuO,  2  FeO  and  11  H,0.  The  author  regards  it  is  an  alteration 
product  of  stannite,  but  not  as  a  well-defined  mineral  species. 

Nev^  Edition  of  Rosenbusch's  Volume  on  Minerals. — The 
new  edition  of  Professor  Bosenbusch's^  Microscopic  Physiography  of 
the  Rock-forming  Minerals  is  an  enlargement  rather  than  a  revision  of 
the  second  edition.  There  is  no  material  difference  in  the  arrangement 
of  the  matter  in  the  two  editions,  but  there  have  been  large  additions 
made  in  the  later  volume  in  the  shape  of  descriptions  of  new  petro- 
graphical  apparatus  and  methods,  and  in  the  number  of  minerals 
treated.  The  plates  illustrating  the  text  have  been  decreased  by  one. 
The  remainder  are  much  better  executed  than  was  the  case  in  the 
earlier  volume. 

Mineral  Syntheses. — MicheP*  has  obtained  me/ani^  garnets  and 
ephene  crystals  by  cooling  slowly  a  mixture  of  10  parts  titanic  iron,  10 
parts  calcium  sulphide,  8  parts  silica  and  2  parts  carbon,  that  had 
been  heated  to  1200^  for  five  hours. 

Crystallized  leucite,  potassium  cryolite  and  potassium  nepheline  results 
from  the  fusion  of  silica  or  of  fluosilicate  of  potassium  and  alumina 
with  an  excess  of  fluoride  of  potassium.  Prolonged  heating  produces 
leucite,  and  potassium  cryolite.  Less  prolonged  treatment  yields 
a  potassium  nepheline,  which  crystallizes  in  negative  orthorhombic 
prisms.". 

Instruments. — For  measuring  the  curves  of  isotherms  on  mineral 
plates  Jannetaz^  has  constructed  a  new  ellipsometer,  which  it  is 

"  Amcr.  Jour.  Sci.,  Feb.,  1893,  p.  105. 

^  H.  Rosenbusch :   Mikroskopische  Physiographie  der  petrographitch  wichtigCD 
MineralieD,  Stuttgart,  1892,  pp.  712,  Fig.  289,  etc.    . 
"  Comptes  Rendus,  Vol.  cxv,  p.  880. 
n  DnboiD,  Bull.  Soc.  Franc,  d.  Minn.,  Vol.  xy,  p.  191. 
"Bull.  Soc.  Franc,  d.  Minn.,  Vol.  xv,  p.  237. 
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believed  will  enable  its  user  to  measure  accurately  the  axes  of  the 
isothermal  ellipses,  and  to  determine  rapidly  in  each  case  whether 
apparently  circular  isotherms  are  in  reality  circles  or  slightly  eccentric 
ellipses. 

A  new  machine  for  cutting  and  grinding  thin  sections  of  rocks  and 
minerals,  with  stored  electricity  as  the  motive  power,  is  described  by 
G.  H.  Williams". 

Rock  Separations. — Thallium-silver-nitrate  [Tl  Ag  (NOJ  J, 
according  to  Betgers,*'  is  an  excellent  medium  for  the  separation  of 
mineral  grains  of  great  density.  The  double  salt  fuses  at  75^,  and  in 
the  fused  condition  is  clear  and  mobile.  In  this  condition  its  specific 
gravity  is  5,  and  this  may  easily  be  lowered  by  the  addition  of  water. 
Its  manipulation  is  simple.  A  small  beaker  containing  the  solid*salt 
is  placed  in  a  water  bath  and  heated.  Upon  its  lique&ction  the  pow- 
der to  be  separated  is  added  and  the  mixture  is  allowed  to  stand  for  a 
short  time.  As  soon  as  a  layer  of  clear  liquid  forms  between  the  pre- 
cipitated and  the  floating  grains  the  beaker  is  plunged  into  cold  water. 
The  salt  thus  consolidates  rapidly.  The  beaker  is  now  broken  and  the 
heavy  grains  are  collected  by  scraping  and  washing. 

A  new  method  of  separating  the  constituents  of  rock  powders,  whose 
densities  are  above  2.60,  has  been  devised  by  Dafert  and  Derby .*^  The 
principle  involved  is  the  suspension  of  small  particles  in  gentle  cur- 
rents of  water.  The  apparatus  necessary  for  the  operation  is  fully 
described  by  the  authors.  Separation  is  not  complete  between  pow- 
ders of  nearly  the  same  density,  but  there  is  a  strong  concentration  of 
the  heavier  and  the  lighter  ingredients  in  the  two  resulting  portions  of 
the  separated  material. 

"  Amcr.  Jour.  Sci.,  Feb.  1898,  p.  102. 

»Neues  Jahrb.  f.  Min.,  etc.,  1898,  Vol.  I,  p.  90. 

"Proc.  Roch.  Acad.  Sci.,  Vol.  II,  p.  122. 
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aeoma  nitens. — The  development  of  Cceoma  nitena  has  recently 
studied  by  Mr.  H.  M.  Richards,  and  the  results  published  in  an 
eeting  paper  in  the  Proceedings  of  the  American  Academy  of 
and  Sciences.  The  particular  question  investigated  was  whether 
lot  the  spermogonia  are  developed  within  the  cavities  of  the 
srmal  cells  of  the  host.  By  means  of  carefully  made  sections,  Mr. 
lards  demonstrates  that  they  arise  as  masses  of  hyphse  which  push 
etween  the  epidermal  cells,  and  that  later  the  walls  of  some  of  these 
become  absorbed.  The  spermogonia  are  therefore  at  first  inter- 
ilar,  but  by  the  absorption  of  the  walls  they  become  intracellular. 

CHARLES  £.  BE88EY. 

ur  Naiads. — Thomas  Morong's  monograph  ''The  Naiadacese  of 
ik  America  "  has  been  brought  out  in  the  Memoirs  of  the  Torrey 
,nieal  Club,  It  contains  descriptions  and  plates  of  54  species  . 
ibuted  as  follows :  Triglochiiif  3  species ;  Schev/chzeria,  1 ;  Lilcea, 
^otamogetonf  37  ;  Buppia,  2 ;  Zanniehellia,  1 ;  Naias,  4 ;  Zodera, 
?hyllo9padtx,  2.  Among  these  we  find  one  new  species  Potamoge- 
faxoni  from  Lake  Champlain,  and  several  new  varieties  of  pre- 
dy  described  species.  Quite  a  number  of  changes  have  been  made 
le  nomenclature  of  the  species. 

bus  comparing  Dr.  Morong's  list  with  that  in  the  6th  edition  of 
^'s  **  Manual, "  we  note  the  following  changes  :  Potamogeton  penrtr 
mieus  Cham,  and  Sch.  becomes  P.  nnUallii  Cham,  and  Sch.,  since 
latter  was  described  on  an  earlier  page  of  Linncea  than  the  former 
1827) ;  P.  hybridus  Mx.  (1803)  being  preoccupied  (by  Thuillier 
^90),  gives  way  to  P.  fliversifolivs  Raf.  (1808)  ;  P.  rufeseena  Schrad. 
.5)  is  antedated  by  P.  alpinvs  Balbis  (1804);  P.  ftuUana  Both. 
18),  gives  way  to  P.  lonchites  Tuck.  (1848),  inasmuch  as  it  is 
ly  improbable  that  the  European  and  American  species  are 
tical ;  P.  zizii  Mert.  and  Koch,  of  the  "  Manual "  appears  to  have 
iided  two  species  which  are  now  to  be  known  as  P.  epathulopformia 
bbins)  Morong,  (P.  gramineua,  var.  (?)  tpathuksformia  Bobbins,  P. 
haformis  Tuck.,  and  P.  variane  Morong),  and  P.  angustifoliue 
eh.  and  Presl.  (P.  lucens,  var.  minor  Nolte) ;  the  var.  laneeolatue 
bins  (1867)  of  Pperfoliatus  L,  being  preoccupied  by  Blytt  (1861) 
t  give  way  to  var.  richardsonii  Ar.  Bennett  (1889) ;  P.  patudflorua 
sh.  (1814)  must  be  replaced  by  P.foliosua  Baf.  (1808) ;  P.  mucTon* 
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atiis  Schrader,  being  uncertain,  the  species  is  to  bear  the  name  of  P. 
major  (Fries)  Morong;  P.  tuekermani  Bobbins  (18^6)  gives  way  to 
the  earlier  P.  confervoides  Reichb. ;  P.  marinvs  L.  turns  out  not  to  be 
that  species,  and  must  take  the  name  P.  filiformia  Pers.  (1805). 

CHARLES  E.  BE88ET. 

Hough's  American  Woods. — The  third  part  of  R.  B.  Hough's 
"  American  Woods  "  has  recently  been  distributed.  The  twenty-five 
species  in  this  part  are  Magnolia  glatica,  Ilex  opaca,  Acer  rubrum,  A. 
negundo,  Pruntis  pemiaylvaniea,  P.  avium,  Pyrus  communis,  Oratcegus 
punctata,  AmeUmchier  canadensis,  lAquidamber,  dyracijlua,  Diospyros 
virginiana,  Fraxinus  sambudfolia.  Moras  rubra,  Hicoria sulcata  (^Carya 
sulcata),  H,  glabra  (^Carya pordna),  Quercus  bicolor,  Q,  prinus,  Q. 
muhlenbergii,  Q.  coccinea,  BekUa  populifolia,  Salix  amygdaloides,  Pop- 
ulus  tremuloidea,  P.  dilaUUa,  Chamascyparis  thyoides,  Pinus  mitis. 

Each  species  is  represented  by  three  sections  of  the  wood,  transverse, 
radial  and  tangential,  each  4i  by  i  inches.  A  good  descriptive  text 
accompanies  the  set  of  specimens.  The  parts  are  sold  by  the  author  at 
Lowville,  N.  Y.,  for  the  low  price  of  five  dollars  each. 

CHARLES  E.  BE8SET. 

Allen's  Characes  of  America. — Five  years  ago  Dr.  T.  F. 
Allen  of  New  York  City  brought  out  Part  I  of  a  promising  work  on 
the  Characese  of  America,  consisting  of  an  introductory  chapter  on  the 
structure,  followed  by  the  keys  to  the  species  of  all  our  genera.  He 
has  now  brought  out  the  first  fascicle  of  Part  II  in  which  he  begins  the 
work  of  carefully  describing  and  illustrating  every  species.  The  illus- 
trations are  ample,  there  being  no  less  than  fourteen  plates  for  the  eight 
species  of  Nitella  included.  The  descriptions  are  full  and  apparently 
well  drawn  up,  measurements  being  fully  given.  The  following  are 
the  species  described : 

N,  opaca  Ag. — New  England  and  Canada  to  California  and  Mexico. 

N,  obtusa  Allen. — A  new  species  from  Lake  Tamiscoaata,  Canada. 

N.  montana  Allen. — ^A  new  species  from  Montana. 

N,  blankinshipii  Allen. — A  new  species  from  Missouri. 

N.  missouriensis  Allen. — A  new  species  from  Missouri. 

N,  flexilis  Ag. — Across  the  continent. 

N,  subglomerata  A.  Br. — N.  Y.  and  N.  J.  to  Oregon,  Texas  and 
Missouri  and  the  var.  brachyteles  A.  Br.  of  this  species  occurs  in 
Mexico  Alabama. 

N.  glomerulifera  A.  Br. — Mass.  to  N.  J.,  Ohio  and  Louisiana. 

Every  botanist  will  hope  for  the  early  appearance  of  the  succeeding 
fascicles.  charles  e.  bebset. 
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A  Medusa  from  Lake  Tanganyika.—In  the  "Annals  of 
Natural  History,"  for  the  present  month,  will  be  found  an  account  of 
ti  very  interesting  zoological  novelty.  Mr.  R.  T.  Giinther  describes 
and  figures  a  remarkable  new  form  of  Medusa,  or  jelly-fish,  that  occurs 
in  Lake  Tanganyika.  Until  recent  years,  when  the  little  Linmoco- 
dium  was  found  living  in  {he  Victoria  lily-tank  of  the  Botanic  Gar- 
dens, Regents  Park,  it  was  believed  that  the  Medusae  were  nearly 
exclusively  oceanic.  It  is  now  shown  that  the  freshwater  lake  Tanga- 
nyika is  the  home  of  a  peculiar  member  of  this  group.  The  existence 
t)f  such  an  organism  in  Tanganyika  was  asserted  some  years  ago  by  the 
Grerman  naturalist,  Dr.  Boehm,  and  Professor  v.  Martens,  of  Berlin, 
-even  went  so  far  as  to  name  it  Tanganjicse,  although  he  had  never  seen 
a  specimen.  Mr.  Giinther  now  supplies  us  with  a  full  description  of 
this  singular  Hydrozoon,  which  he  refers  to  a  new  genus,  Limnocnida, 
adopting  the  suggestion  of  v.  Martens  as  to  its  specific  name.  Lim- 
nocnida tatigar\jiccB  is,  as  might  have  been  anticipated,  perfectly  differ- 
ent from  all  the  members  of  the  group  hitherto  known,  and  probably 
represents  a  distinct  family,  but  its  exact  position  cannot  be  settled 
positively  until  the  mode  of  its  development  has  been  ascertained. 
•(Nature,  April  13, 1893.) 

The  Air- Bladder  and  Weberian  Ossicles  in  the  Siluroid 
Fishes. — ^A  study  of  the  physiology  of  the  Weberian  ossicles  and  of 
the  air-bladder  in  general  has  been  made  by  Professors  T.  W.  Bridge 
and  A.  C.  Haddon,  for  the  purpose  of  discovering  the  physiological 
relation  of  the  Weberian  mechanism  to  one  of  the  several  functions 
that  have  been  ascribed  to  the  auditory  organ  or  to  the  air-bladder. 
With  this  object  in  view  they  discuss  (I)  how  far  the  function  of  the 
Weberian  mechanism  is  conditioned  by  the  anatomical  structure  of 
the  air-bladder  and  auditory  organs  as  well  as  by  the  character  of  the 
mechanism  itself;  (II)  to  which  of  the  known  functions  of  the  air- 
bladder  and  auditory  organ  the  Weberian  ossicles  are  to  be  regarded 
as  accessory  structures ;  and  (III)  the  utility  of  the  mechanism  to  the 
fish  possessing  it. 

The  authors  find  (I)  that  from  the  anatomical  structure  of  the  parts 
the  Weberian  apparatus  is  better  adapted  to  register  the  more  forcible 
distentions  or  contractions  of  the  anterior  chamber  of  the  air-bladder 
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rather  than  the  slight  or  rapidly  recurring  vibrations  of  its  lateral 
walls.  (II)  The  ossicles  under  consideration  are  accessory  to  the 
hydrostatic  function  of  the  air-bladder.  (Ill)  The  Weberian  mechan- 
ism is  of  great  functional  importance  to  the  fish  possessing  it,  since  it 
confers  on  them  an  exceptional  capacity  for  freedom  of  locomotion  in 
a  vertical  direction.  The  possession  of  this  mechanism  permits  all 
movements  to  be  made  with  the  maximum  economy  of  muscular  effort 
and  tissue  metabolism. 

In  regak'd  to  the  evolution  of  the  Weberian  mechanism  the  authors 
reach  the  following  tentative  conclusions : 

1.  The  special  feature  of  a  fresh-water  liabitat  that  has  conditioned 
the  development  of  the  Weberian  mechanism  in  the  Ostariophysese  is 
the  occurrence  of  seasonal  or  periodic  quantitative  variations  in  the 
food  supply,  variations  to  which  the  Ostariophysese,  from  their  herbiv- 
orous or  omnivorous  habits  are  specially  liable.  \ 

2.  In  view  of  such  unfavorable  nutritive  conditions,  the  special 
advantage  which  is  conferred  upon  the  Ostariophysete  by  the  posses- 
sion of  the  Weberian  mechanism  is  a  capacity  for  executing  locomotor 
movements  in  any  plane,  with  an  almost  irreducible '  minimum  of 
muscular  effort  and  tissue  metabolism. 

3.  If  a  variable  and  inconstant  food  supply  is  to  be  r^arded  as  one 
of  the  inevitable  conditions  of  a  fresh-water  existence,  and  necessitates 
strict  economy  in  the  expenditure  of  muscular  energy,  any  mechanism 
which  secures  this  result  must  be  of  unquestionable  importance  to  the 
species,  and  hence  it  may  be  that  the  Ostariophysese  owe  their  domi- 
nant position  among  fresh-water  fishes  to  the  possession  of  the  Weber- 
ian mechanism. 

4.  The  evolution  of  the  Weberian  mechanism  has  not  only  condi- 
tioned the  predominancy  of  the  Ostarioph^sese,  but,  indirectly,  has 
favored  the  existence  in  fresh  water  of  a  large  number  of  purely  car- 
nivorous fishes,  which  depend  on  the  former  for  their  food,  and  there- 
fore may  also  be  regarded  as  one  of  the  primary  causes  of  the  anomal- 
ous abundance  and  diversity  of  fresh-water  piscine  life,  as  compared 
with  the  remarkable  poverty  of  all  other  groups  of  fresh-water  organ- 
isms.   (Proceeds.  Roy.  Soc.  Vol.  LII,  1892). 

Age  Modifications  of  the  Mucous  Lining  of  the  Stomach 
of  Ruminants. — In  a  study  of  the  Comparative  Anatomy  of  the 
Stomachs  of  Ruminants,  Mr.  J.  A.  Cordier  has  discovered  the  follow- 
ing interesting  facts. 

The  interior  of  the  stomach  of  a  young  adult  is  covered  with  papilla 
closely  packed,  which  are  larger  in  the  r^on  which  Wilkins  calls  the 
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"  col "  of  the  paunch,  than  on  the  rest  of  the  surface.  In  the  stomach 
of  a  very  old  animal  a  different  condition  exists.  The  large  papillse 
of  the  "  col "  are  few  and  far  between — two  or  three  times  as  far  apart 
as  in  the  younger  animal,  much  smaller,  twisted  once  on  the  base,  evi* 
dently  becoming  atrophied.  Between  these  papillse  can  be  seen  traces 
of  many  others  which  have  disappeared,  leaving  their  bases  only  as 
vestiges,  and  these  are  entirely  covered  by  the  ordinary  epithelium  of 
the  stomach. 

That  these  papillse  do  not  renew  themselves  is  shown  by  histological 
sections  of  the  papillse.  In  a  bison,  thirty  years  of  age,  the  papillse 
were  almost  entirely  wanting.  An  antelope  and  a  ram  showed  the 
process  of  degeneration  very  clearly. 

The  second  age  modification  is  the  appearance  of  a  black  coloration 
more  or  less  intense  over  the  entire  surface  of  the  stomach.  Observa- 
tions so  far,  however,  show  that  this  modification  takes  place  in  domes- 
tic animals  only.    [Bull.  Soc.  Zool.,  T.  XVII,  1892.] 

Zoological  News. — ^According  to  C.  H.  Eigenmann,  the  develop- 
ment of  the  Point  Loma  blind  fish  (^Typhlogobius  caltforniensis  Stein- 
dachner),  is  a  striking  example  of  the  degeneration  of  the  eyes.  The 
embryo,  before  it  is  hatched,  has  eyes  developed  as  well  as  the  embryo 
of  any  other  fish.  When  the  individuals  have  reached  the  length  of 
an  inch  they  can  still  see  a  short  distance,  but  it  is  evident  that  the  eye 
has  stopped  growing  long  before  this  age  is  reached.  In  the  adult  con* 
dition  the  eye  has  become  degenerated  and  covered  with  a  thick  skin^ 
and  the  fish  is  totally  blind.    (Proc.  U.  S.  NatL  Mus.,  1892.) 

In  his  Comparative  Notes  on  Swifts  and  Humming-Birds,  Dn 
Shufeldt  submits  61  important  structural  differences  existing  between 
the  Oypseli  and  the  Troehili.  These  differences,  in  the  author's 
opinion,  establishes  the  fact  that  these  two  groups,  morphologically 
speaking,  are  not  related.    (The  Ibis,  Jan.,  1893). 

A  new  rat,  Perognathus  merriamii,  is  described  by  J.  A.  Allen,  from 
southeastern  Texas.  It  is  allied  to  P.  flaws,  but  differs  from  it  in  col- 
oration, in  the  general  form  of  the  skull,  and  in  the  relative  size  and 
proportions  of  special  parts  of  the  skull.  The  species  is  based  on  17 
specimens  from  Brownsville,  Texas.  (Bull.  Am.  Mus.  Nat.  Hist.,  1892.) 

Mr.  Amos  Butler  reports  that  the  "  Least  Shrew,"  Blarina  parva 
(Say),  the  smallest  mammal  in  the  United  States,  is  rather  common  in 
Ae  Whitewater  Valley  in  Indiana.    (Proc.  Indiana  Acad.  Science, 
1891,p.  163, 1893.) 
38 
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Mr.  Wittner  Stone  notes  the  occurrence  of  the  genus  Neotoma  in 
Pennsylvania.  The  specimens,  which  were  secured  near  the  top  of 
South  Mountain  in  Cumberland  Co.,  evidently  belong  to  a  Qew  species, 
and  are  described  by  Mr.  Stone  under  the  name  Neotoma  pennsyl- 
vanica.  This  species  is  distinguished  from  N.floridana  by  its  larger 
size,  its  densely  hairy  and  distinctly  bicolored  tail,  and  by  certain  well- 
marked  cranial  characters.    (Proceeds.  Phila.  Acad.,  1893.) 


ENTOMOLOGY.* 


North  American  Cosmetidac — A  recent  study  of  a  considerable 
collection  of  Cosmetidse  from  the  Southern  States  shows  that  three  well- 
marked  species  occur  in  our  fauna.  This  family  belongs  to  the  sub- 
order Mecostethi  of  Simon  or  Laniatores  of  Thorell,  of  the  order 
Opileonea.  Say  described  one  species.  Wood  another  and  Sorensen 
the  third.  The  three  species  are  closely  related  and  all  belong  to  the 
genus  Cynorta.    They  may  be  separated  by  the  following  key  : 

Posterior  pair  of  abdominal  tubercles  very  prominent ;  four  or  five 

times  as  large  as  anterior  pair C,  omata. 

Posterior  pair  of  abdominal  tubercles  little  larger  than  anterior  pair. 
Dorsum  with  a  distinct  yellow  Y  connected  posteriorly  with  a 
transverse  yellow  line.     C.  alholineata. 

Dorsum  without  or  with  very  little  yellow  marking.  C  wyu 
Oynorta  omata  is  abundant  in  Florida  and  probably  occurs  in  the 
South  Atlantic  States  ;  (7.  albolirieata  is  found  in  Louisiana  and  Miss- 
issippi ;  and  C,  aayi  in  Texas.  An  illustrated  descriptive  synopsis  of 
these  species  is  now  in  the  hands  of  the  American  Entomological 
Society  for  publication  in  the  2Van«acKon«.— -clarence  m.  weed. 

An  American  species  of  Sabacon. — ^In  1879,  the  French 
Arachnologist,  M.  Eugene  Simon  established*  the  genus  Sabacon  for  a 
very  peculiar  species  {S.  paradoxus)  of  the  family  Ischryopsalid» — 
one  of  the  smaller  families  of  the  Opileonea.  The  specimen  described 
was  immature  and  the  lateral  pores  were  not  distinct.  No  other 
species  of  the  genus  appear  to  have  since  been  described. 

The  genus  Sabacon  is  especially  characterized  by  the  peculiar  form 
of  the  palpi,  the  joints  of  which  are  large  and  swollen,  and  the  short 

^Edited  by  Prof.  C.  M.  Weed,  New  Hampshire  College,  Hanorer,  N.  H. 
^Arachnides  de  France,  VII,  266. 
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tarsus  is  not  provided  with  a  claw,  but  is  capable  of  being  turned  back 
against  a  depression  in  the  tibia.  Th^  mandibles  are  shorter  than  the 
body. 

During  the  autumn  of  1892, 1  found  under  a  piece  of  driftwood 
along  a  small  creek,  a  fully  developed  male  belonging  to  this  genus. 
The  species  is  evidently  rare  for  I  have  never  been  able  to  find  another 
although  I  have  searched  persbtently. 

Sabaeon  spinosuSy  n.  sp. 

Male, — Body  3  mm.  long,  2  mm.  wide ;  palpi,  3  mm.  long.  Legs : 
&rst,  11.5  mm.;  second,  19  mm.;  third,  12  mm.;  fourth,  16.5  mm. — 
Body  testaceous  with  dusky  markings;  the  markings  on  dorsum 
arranged  transversely  and  following  isegmentation.  Palpi  and  legs 
b'ght  testaceous  with  almost  continuous  dusky  blotches.  Ocular 
tubercle  black,  very  near  front  margin  of  cephalothorax,  much  wider 
than  long,  low,  with  a  deep  longitudinal  sinus  but  no  spines  on  carinse. 
A  small  round,  not  very  distinct  pore  on  each  cephalo-lateral  angle  of 
the  dorsum,  not  isolated  by  distinct  oblique  sinuses.  On  the  dorsum 
of  the  cephalothorax  and  the  ocular  tubercle  are  many  short,  acute, 
black  spines  arranged  more  or  less  irregularly ;  back  of  ocular  tubercle 
on  cephalothorax  are  two  transverse  rows  of  similar  spines,  and  on 


Fig.  1. — Sabaeon  spimoms,    Male :  A^  palpus ;  B^  eye  eminence ;  C,  distal  tarsi 
•of  first  leg.    All  magnified. 
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abdomen  are  many  more  similar  rows.  The  ventnun  of  abdomen  is 
also  provided  with  such  rows,  and  the  yentnim  of  the  cephalothorax 
including  coxse  is  covered  with  these  spines.  Palpi  large  and  longer 
than  the  body ;  thickly  covered  with  long  black  spines ;  femur  enlarging 
a  little  from  base  to  apex ;  patella  thick,  subcylindrical,  with  a  conical 
tubercle  on  ventral  surface  near  distal  end ;  tibia  slightly  petiolated, 
curved  and  attenuated  distally,  hollowed  out  on  under  side  to  receive 
tarsus ;  tanus  petiolated,  swollen,  a  little  more  than  half  as  long  as 
tibia,  rounded  at  end  and  having  no  claw ;  capable  of  being  turned 
back  upon  the  tibia  like  a  thumb.  Mandibles  short,  much  shorter 
than  body ;  first  joint  having  a  large,  truncate,  wart-like  tubercle  on 
dorsal  surface  near  distal  end ;  top  of  tubercle  and  dorsal  surface  of 
distal  portion  of  the  joint  thickly  furnished  with  stiff  spinose  hairs ; 
second  joint  short  and  thick,  provided  dorsally  with  similar  hairs; 
claws  curved,  unequal.  L^  rather  slender,  with  rows  of  spinose 
hairs  on  proximal  joints.  Shaft  of  genital  organ  long,  flattened; 
toward  tip  enlarging  into  a  spoon-shaped  portion,  from  which  there 
projects  forward  a  long  slender  piece  gradually  coming  to  very  acute 
point. 
I    Described  from  one  specimen  taken  at  Hanover,  New  Hampshire. 

CLARENCE  M.  WEED. 

The  Puparium  of  Jurinia. — In  a  paper  recently  sent  to  the 
American  Naturalist,  I  described  the  puparium  of  Blepharipeta. 
The  present  paper  describes  the  puparium  of  Jurinia,  which  genus, 
while  it  belongs  to  the  same  group  as  Blepharipeza  (Hystriciinse), 
shows  considerable  difference  in  the  puparium.  The  description  is 
drawn  from  a  puparium  of  Jurinia  algens  Wd.,  from  which  issued  a  9 
specimen  of  the  fly,  breid  by  Professor  C.  P.  Gillette  from  Sadena 
lignicolor,  in  Colorado. 

Puparium  of  Jurinia  algens  Wd. — Length,  12  mm. ;  greatest  width 
(8th  segment),  5i  mm.  Color  reddbh  brown,  capital  tubercles  and 
anal  stigmata  blackish.  Puparium  consisting  of  12  segments,  including 
capital  an(P  anal  plates,  more  or  lees  cylindrical,  bulging  a  little  pos- 
teriorly, the  anterior  end  being  less  in  diameter  than  the  posterior  end, 
while  the  eighth  segment  is  the  widest  portion.  The  rugose  belts 
described  in  Blepharipeza  are  absent,  the  whole  surface  being  more  or 
less  fluted,  the  flutings  showing  most  plainly  on  the  three  anterior  seg- 
ments next  the  capital  plate,  becoming  less  distinct  in  the  middle  or 
giving  way  to  an  almost  smooth  surface,  and  reappearing  in  irregular 
flutings,  or  minute  furrows  and  ridges,  on  the  last  three  segments  and 
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1  plate.  The  larval  mouth  parts  are  represented  on  a  portion  of 
capital  plate  forming  part  of  the  single  anterior  flap  which  is  prea- 
,  by  two  small  erect  tubercles  projecting  straight  out  from  the  sur-- 
i  of  the  integument,  situated  at  edge  of  capital  plate,  and  on 
losing  sides.  The  remaining  portion  of  the  capital  plate,  which  is 
ent,  the  other  flap  being  detached  and  missing,  doubtless  bears  a 
rd  similar  erect  tubercle,  the  three  being  so  arranged  that  they 
resent  the  comers  of  a  nearly  equilateral  triangle.  These  tuber- 
I  are  erect,  about  as  high  as  their  basal  diameter,  ending  in  a  blunt 
laterally  compressed  apex,  the  apical  diameter  one  way  equalling 
basal  while  the  other  way  it  is  much  less  than  the  basal,  the  apical 
face  with  about  4  faint  transverse  notches  leaving  5  faint  transverse 
^es.  The  longitudinal  axis  of  the  compressed  apex  of  each  tubercle 
t  an  angle  of  about  45  degrees  with  the  margin  of  the  capital  plate. 
i  surface  of  the  capital  plate  is  more  or  less  irregularly  transversely, 
drcularly,  fluted.  Anal  stigmata  situated  in  center  of  anal  plate, 
sisting  of  two  erect  raised  organs,  not  as  far  apart  as  the  diameter  of 
ler,  each  consisting  of  3  ridge-like  sections  separated  by  deep 
chee,  the  flap-like  ridges  of  each  stigma  quite  closely  approximated 
heir  inner  ends  and  widely  divergent  outwardly,  the  superior  and 
srior  ones  diverging  at  nearly  a  right  angle.  Each  of  these  keel- 
)  ridges  bears  a  longitudinal  median  suture  or  fissure  its  whole 
^h.  These  stigmatic  organs,  unlike  those  of  Blepharipeza  and 
ay  other  tachinids,  project  straight  out  from  the  sur&ce  of  the 
igument,  being  about  as  high  as  their  diameter.  A  little  distance 
itrally  (?  dorsally)  of  the  pair  of  anal  stigmata,  being  situated  on 
erior  border  of  10th  segment,  is  a  small  slit-like  opening  in  the 
^ument  resembling  a  spiracle,  its  longer  diameter  being  longitudi- 
tothe  puparium.  The  vent-like  anal  tubercle  described  in  Bhphor 
eza  is  not  present. 

Supplementary  note  to  description  of  puparium  of  BUpharipeza. — 
the  description  above  referred  to,  of  the  puparium  of  Blepharipeza 
ista  Lw.,  I  mentioned  only  one  tubercle  on  the  capital  plate.  This 
s  all  that  was  present  on  the  nearly  detached  anterior  flap  of  the 
Mirium,  the  correspondihg  flap  on  the  opposite  side  being  missing, 
should  have  been  mentioned  that  the  absent  portion  of  the  capital 
te  doubtless  bore  two  more  tubercles  similar  to  the  one  described, 
lated  near  the  edges  of  the  plate  as  was  also  the  latter,  the  three 
Dg  arranged  in  a  triangle,  but  not  so  far  apart  as  in  Jurinia,  being 
larger  size. — c.  h.  tyler  townsend. 
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Notes.— In  Bulletin  No.  19  of  the  Iowa  Experiment  Station,  Prof. 
Herbert  Osbom  reports  further  experiments  in  destroying  leaf-hoppers ; 
Mr.  H.  A.  Gossard  discusses  the  Clover-seed  Caterpillar  (Orapholitha 
inieretinctana)  ;  and  Mr.  F.  A.Sirrine  treats  of  the  Potato-stalk-weevil 
{IHchobaris  trinotatd).  The  latter  species  has  been  found  breeding  in 
"ground  cherries"  (Phydalis). 

Prof.  S.  W.  Williston  contributes  to  the  third  number  of  the  Kansas 
University  Quarterly  the  third  part  of  his  Diptera  Brasiliana,  and  an 
illustrated  paper  on  the  Apioceridse  and  their  allies. 

Mr.  F.  M.  Webster  publishes"  extended  accounts  of  the  insects 
affecting  the  blackberry  and  raspberry,  and  the  underground  insect 
destroyers  of  wheat.    The  former  article  enumerates  88  species. 

Mr.  M.  V.  Slingerland*  calls  attention  to  the  fact  that  the  black 
peach  aphis  (Aphis  pereiecB-niger)  is  being  introduced  into  New  York 
through  peach  trees  purchased  in  Delaware.  The  author  describes  the 
indications  of  the  presence  of  the  pest ;  its  past  history ;  its  classifica- 
tion, appearance,  and  life  history  and  remedial  measures. 

Professor  J.  B.  Smith  presents^  an  interestiug  illustrated  discussion 
of  the  grasshoppers,  locusts  and  crickets  affecting  cranberries.  He 
shows  that  contrary  to  the  usual  belief  it  is  the  katydids  and  not  the 
common  grasshoppers  that  attack  this  fruit 

A  catalogue  of  the  South  American  species  of  Calyptrate  Muscidse 
by  Prof.  C.  H.  Tyler  Townsend  has  lately  appeared  in  the  Annals  of 
the  New  York  Academy  of  Sciences.    (Vol.  VII,  Dec.,  1892). 

'Ohio  Agr.  Expt.  Station,  Bulletins  45  and  46. 
^Cornell  Univen.  Agr.  Exp.  Sution,  Bull.  49,  p.  825. 
*Ncw  Jersey  Agr.  Exp.  SUtion,  Bull.  98. 
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ARCHEOLOGY  AND  ETHNOLOGY.^ 

*he  International  Congress  of  Americanists. — (ContiDued 
a  page  305) — Fifth  (Congress  at  Copenhagen,  1883. — The  fol- 
srs  were  read  and  addresses  made : 

'bservatioDs  upon  some  of  the  skulls  and  human  bones  of  the  Min- 
^raes  in  Brazil,  by  M.  Lutken ;  Note  on  the  Quaternary  Fossil 
mals,  Fauna  of  the  Plateaux  of  the  Andes ;  An  Examination  of 
Discovery  of  the  American  Continent  by  Christopher  Columbus, 
the  assistance  given  to  him  by  Martin  Alonzo  Pinzon,  by  M.  Her- 
. ;  Aboriginal  American  Literature,  by  Dr.  Brinton ;  The  Vineland 
lursions  of  the  Ancient  Scandinavians,  by  M.  LofSer ;  The  Pre- 
ambian   Relations  of  the  Gaels  with  Mexico,  by  M.  Beauvois; 

Scandinavian  Ruins  in  the  District  of  Julianehaab,  South  Green- 
ly by  M.  K.  Steenstrup,  with  two  plates ;  Three  Ancient  Charts  of 
Nortb,  by  Baron  Nordenskiold,  explained  by  M.  Christian  Bahnson ; 
Lucien  Adam,  upon  the  theory  announced  by  M.  Hale,  relative  to 
Origin  of  America ;  M.  Bamps,  On  the  Traditions  Relative  to  the 
ite  Alan  and  the  Sign  of  the  Cross  in  America,  prior  to  the  Dis- 
sry ;  and  a  Criticism  upon  the  Theory  of  Abbe  Schmidt,  which  had 
i  announced  in  the  former  Congress ;  The  Lost  History  of  America, 
dr.   Steven  Blackett ;  To  what  Point  did  the  Ancient  Scaudinav- 

Penetrate  near  the  North  Pole  in  their  Expeditions  over  the 
cial  Sea?  by  M.  Brynjulfson ;  The  Voyages  of  the  Brothers  Zeni  in 
North,  by  M.  J.  Steenstrup ;  Nautical  Remarks  about  the  Zeni 
'ages,  by  M.  Irminger  ;  Cartography  of  the  American  Continent, 
!d.  Anatole  Bamps ;  The  Voyages  of  the  Danes  in  Greenland,  by 
^aldemar  Schmidt ;  Peruvian  Vases  in  the  Archseologic  Museum  of 
irid,  by  M.  de  la  Rada ;  Polynesian  Antiquities,  a  Link  Between 
Ajicient  Gvilizations  of  Asia  and  America,  by  Mr.  Francis  A.  Allen ; 
erican  Pottery  in  Pate  and  Fabrication,  by  Anatole  Bamps  ;•  On  the 
M>litbic  Implements  of  the  Valley  of  the  Delaware  near  Trenton,  by 
C.  C.  Abbott ;  Ancient  Ornaments  of  Pottery,  by  E.  Barber ;  Memoir 
be  Shell  Mounds  of  the  Chesapeake  Bay  and  Potomac  and  Wyco- 
0  Rivers,  by  Elmer  T,  Reynolds;  Prehistoric  Archseology,  by 
on  Joseph  de  Baye ;  The  Art  of  Ornamentation  Among  the  Ameri- 
People,  by  M.  Stolpe ;  The  Dialect  of  the  Eskimo  Language,  with 
'noptical  table  of  words  arranged  after  the  system  of  the  Greenland 

liis  department  is  edited  by  Dr.  Thomas  Wilson,  of  the  U.  S.  National  Museum. 
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Dictionary  by  M.  Rink.  The  author  divides  the  Eskimos  into  six 
groups :  the  Greenlander,  the  Labradorian,  the  Eskimos  of  Makenzie, 
the  Eskimos  of  the  West,  and  the  Aleutes — Wherein  does  the  Eskimo 
Language  Difier  Grammatically  from  the  other  Languages  of  North 
America,  by  M.  Lucien  Adam ;  M.  Leon  de  Rosny  had  made  a  Vol- 
ume on  the  Deciphering  of  the  Maya  Inscriptions,  the  which  M.  Rada 
Translated  and  Presented  to  the  Congress  with  an  Analysis  and 
Criticism;  The  Language  Timucua,  by  M.  Vinson;  M.  Vahl  pre- 
sented an  ethnographic  chart  of  North  America  for  the  Danish  Mis- 
sionary Society,  which  he  explained ;  The  Coloring  Matter  Employed 
by  the  American  Indian,  by  M.  Vera ;  The  Variations  in  the  Physical 
Geography  of  the  American  Continent,  from  the  discovery  to  the 
present— M.  Vera ;  and  the  Formation  of  the  Words  of  the  Maya 
Language,  by  the  Count  de  Charencey. 

The  Fourth  and  Sixth  Sessions  were  held  respectively  at  Madrid, 
and  Turin.    I  have  no  report  of  these  Congresses. 

The  Seventh  Session  was  held  at  Berlin  from  the  2d  to  the  5th  of 
October,  1888.  The  papers  read  and  addresses  delivered  were  substan- 
tially as  follows : 

The  Basques,  Britons  and  Normans  on  the  Coast  of  North  America 
during  the  early  part  of  the  XVI  Century,  by  M.  Gaffarel,  9  pages ; 
Publication  of  the  Writings  and  Documents  Relative  to  Christopher 
Columbus  and  his  Time  on  the  Occasion  of  the  Celebration  of  the 
Fourth  Centenary  of  the  Discovery  of  America,  by  M.  Cora;  An  His- 
torical Essay  on  the  Primitive  Legislation  of  the  Spanish  State  of 
America,  by  M.  Fabie ;  On  the  Nahuatl  Version  of  Sahagun's  Historia 
de  la  Nueva  Espana,  by  Dr.  Brinton,  with  its  discussion,  6  pages ;  On 
Certain  Archseologic  Objects  of  Mexico  and  South  America,  by  M. 
Heger,  5  pages ;  The  Stone  Colliers  of  Porto  Rico,  by  Jimenez  de  la 
Espada ;  Antiquities  of  Vera  Cruz ;  Archseologic  Results  of  the  Later 
Voyages  in  Mexico,  by  M.  Seler ;  An  Ancient  Mexican  Mosaic,  by  M. 
Andree;  Notes  on  the  Origin,  Working  Hypothesis  and  Primary 
Researches  of  the  Hemenway  Southwestern  Archsslogical  Exposition, 
by  Mr.  F.  H.  Cushing ;  The  Antiquities  of  Nicaragua,  by  M.  Bovallius ; 
The  Ceramic  Antiquities  of  the  Isle  of  Marajo,  and  also  on  Nephrite  and 
Jadeite,  by  M.  Netto;  Place  of  Origin  of  Nephrite  and  Jadeite,  by  M. 
Virchow ;  The  Aztecs  and  their  Probable  Relation  to  the  Pueblo 
Indians  of  New  Mexico,  by  Mr.  S.  B.  Evans ;  The  Employ  of  Cocoa 
in  the  Northern  Part  of  South  America ;  American  Craniology,  by 
Virchow ;  An  Anatomical  Characteristic  of  the  Hyoid  Bone  of  Pre- 
Columbian  Pueblo  Indians  of  Arizona,  by  Drs.  Wortmann  and  Ten 
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Kate;  The  Chronology  of  Dillu vial  Man  in  North  America,  Emile 
Schmidt;  Indication  of  the  Vestiges  of  the  Pre-Columbian  Population 
of  Nicaragua,  M.  Desir^  Pector ;  Human  Sacrifice  in  America  During 
Pre-Columbian  Times,  by  M.  Grossi ;  Cremation  in  America  Before 
and  After  Christopher  Columbus,  by  M.  Grossi ;  Anthropology  of  the 
People  d'Anahuac  in  the  Times  of  Cortez,  by  M.  Hartmann ;  Was 
America  Peopled  from  Polynesia?  by  Horatio  Hale;  Study  of  the 
Mam  Language,  by  the  Comte  de  Charency ;  Vocabulary  of  the  Lang- 
uage Timucua,  by  M.  Raoule  de  la  Grasserie ;  The  Linguistic  Family 
of  Pano,  by  the  same ;  The  Historic  Archives  of  the  Hemenway  South- 
western Archseological  Expedition,  by  M.  Bandelier;  On  the  Sam- 
baquis  of  Brazil,  by  M.  H.  Muller;  Ancient  Map  of  America, 
by  Ga&rel ;  Three  Linguistic  Families  in  the  Amazon  and  Orinoco 
Bivers,  by  M.  Adam ;  Bibliography  of  Recent  Linguistic  Investiga- 
tions in  South  America,  by  the  same;  Maya  Handwriting  by  M. 
Forstemann ;  A  Chronologic  Gassification  of  the  Architectural  Monu- 
ments of  Ancient  Peru,  by  M.  Borsari ;  Contribution  to  Americanism 
of  Cauca  (United  States  of  Columbia)  by  M.  Douay ;  The  Language 
of  the  People  of  the  Center  of  South  America  by  M.  Von  Den  Steinen ; 
Peruvian  Figures  in  Silver,  by  M.  Luders. 

Language  vs.  Anatomy  in  Determining  Human  Races. — 

**Antliropologie,"  replying  to  criticisms  of  Dr.  Sergi's  work,  thus  states 
the  position  of  French  Anthropologists  on  this  controverted  subject  : 

The  Anthropologists  of  France  are  unanimous  that  some  or  a  few 
(anatomic)  characters  are  not  sufficient  to  determine  a  type  of  race ; 
but  there  should  be  an  investigation  of  all  or  as  many  as  possible,  and 
Anthropology  does  not  interfere  with  Ethnography.  They  are  occu- 
pied with  different  things.  Anthropology  does  not  say  that  physical 
characters  are  superior  or  inferior  to  linguistic  characters ;  it  says  the 
two  sciences  are  of  a  different  order  and  for  a  different  purpose.  The 
first  relates  to  the  physical  element  constituting  peoples ;  the  second  to 
the  classification  of  these  peoples.  Language  grows,  loses,  borrows, 
-changes,  transforms,  and  all  this  independent  of  the  Anthropological 
characters,  such  as  beliefs,  customs,  industries.  Physical  characters  are 
hereditary  and  inherent  in  the  blood,  while  linguistic  characters  are 
not.  A  red  Indian,  born  among  strangers  and  without  the  society  of 
his  parents  or  race,  will  speak,  not  his  own  language,  but  the  language 
of  those  who  rear  him,  and,  nevertheless,  retain  all  the  physical  char- 
acters  of  his  race.  Different  and  opposing  races  may  speak  the  same 
language,  and  per  contra,  the  same  race  may  speak  different  languages. 
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Much  of  the  contest  which  has  developed  in  the  United  States  as  ta 
the  relative  value  of  language  arises  from  the  confusion  of  the  terms- 
Anthropology,  Ethnology,  Ethnography.  The  French  writer  makes  a 
distinction  easily  understood  and  maintained,  and  quite  harmonious 
with  the  " Nomenclature  of  Anthropology"  as  presented  by  Dr.  Brin- 
ton  and  commented  on  by  Major  Powell  before  the  Anthropological 
Society  of  Washington  (Amer.  Anthrop.,  July,  1892,  Vol.  T,  No.  3,  p. 
265,  et  seq). 

Language  may  be  of  great  value,  and  should  never  be  neglected  in 
determining  living  or  historic  races.  In  determining  prehistoric  races,, 
it  cannot  be  studied  because  in  most  cases  it  is  unknown,  and  so  we  are 
driven  to  consider  the  physical  characters.  Because  langu^e  assists 
in  determining  historic  races,  it  does  not  follow  that  in  the  prehistoric 
races  no  other  means  can  be  used. 

The  true  rule  seems  to  require  the  employment  of  all  possible  means,, 
and  even  then  the  decision  may  not  be  either  harmonious  or  correct. 

The  Nephrite  of  New  Zealand. — MM.  Duparc  and  Morazec 
have  published  in  the  Archives  of  Natural  and  Physical  Science, 
Geneva,  a  paper  on  Nephrite  of  New  Zealand.  Speaking  of  the  num- 
ber of  hatchets  and  other  objects  from  the  Swiss  Lakes  in  the  museums 
which  have  passed  as  Nephrite,  they  express  doubt  and  counsel  circum- 
spection. They  do  right  and  are  to  be  approved.  But  when  they  say 
that  they  have  found  but  one  piece  which  from  its  appearance  could  be 
identified  as  nephrite,  their  proposition  is  doubtful.  There  are  many 
polished  specimens  of  the  hard,  greenish  stone  in  the  Swiss  Museums, 
which  stand  tests  of  hardness  and  density  required  for  Nephrite,  and 
which  have  been  called  so.  If  not  Nephrite,  they  are  still  some  varie- 
ties of  Jade.  One  or  more  of  their  components  may  be  soda  or  alumi- 
num instead  of  lime  or  magnesia  ;  and  they  may  be  Jadeite,  fibrolite^ 
saussaurite  or  another  variety  of  Jade. 

While  many  of  these  polished  objects  can  be  determined  with  rea- 
sonable certainty  on  inspection  and  from  appearance,  yet  there  are 
many  which  possibly  cannot  be.  That  is  to  say,  they  correspond  in 
appearance,  and  they  stand  the  tests  of  hardness  and  density,  and  may 
be  either  the  one  or  the  other,  depending  upon  their  chemical  combi- 
nation, and  this  similarity  may  be  so  great  that  it  is  doubtful  if,  in 
disputed  cases,  anyone  can  determine  without  analysis  or  microscopic 
examination  of  thin  sections.  If  MM.  Dupare  and  Morazec  examined 
the  doubtful  or  contested  specimens  of  the  Swiss  Museums  in  this  way,, 
their  determination  would  be  accepted,  but  if  from  mere  external 
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appearance,  the  subject  is  still  open.  Their  conclusions  may  be  quite 
correct,  but  examination  from  external  appe{u*ance  does  not  prove  it. 
One  great  trouble  arising  in  the  discussion  of  this  subject  is  that  the 
destruction  of  the  object  consequent  upon  analysis  and  thin  section 
prevents  a  satisfactory  and  competent  determination. 


MICROSCOPY.' 


A  Method  for  Injecting  the  Blood- Vessels  in  Birds. — 
I  presume  all  who  give  a  laboratory  course  in  Comparative  Anatomy 
have,  in  common  with  myself,  experienced  difficulty  in  injecting  the 
arterial  and  venous  systems  of  birds.  The  usual  directions  are  to 
inject  the  arterial  system  through  the  pectoral  artery,  and  the  venous 
system  either  through  the  pectoral  vein  or  through  the  coccygeo-mesen- 
teric  vein.  The  blood  of  birds  coagulates  very  rapidly,  and  even  when 
the  procedure  is  carried  out  as  expeditiously  as  possible,  failure  fre- 
quently occurs  from  the  inability  of  the  operator  to  remove  the  greater 
part  of  the  blood  from  the  animal,  or  from  vexatious  delays  in  tying 
a  canula  in  the  divided  vessel.  For  some  time  I  have  been  using  the 
following  method,  and  have  not  failed  in  securing  the  most  satisfactory 
results.  It  possesses  the  additional  advantage  of  being  quickly  per- 
formed. 

The  bird,  a  pigeon  for  example,  is  placed  under  a  bell-jar  and  chloro- 
formed in  the  usual  way.  While  the  bird  is  getting  under  the  influence 
of  the  anesthetic,  the  operator  should  see  that  there  is,  within  conven- 
ient reach,  a  scalpel,  a  pair  of  stout  scissors  with  both  points  rounded 
off,  two  canulae  and  the  necessary  ligatures  for  tying  them  in  place. 

As  soon  as  the  pigeon  is  thoroughly  under  the  anesthetic,  the  bell- 
jar  is  removed,  a  towel  is  wrapped  about  the  head  and  a  few  drops  of 
chloroform  poured  over  it ;  the  feathers  are  rapidly  plucked  from  the 
breast  and  abdomen  to  a  point  just  anterior  to  the  cloaca;  the  skin  is 
divided  the  entire  distance  over  the  keel,  and  the  pectoral  muscles  dis- 
sected off  from  thdr  attachment  to  the  keel  and  body  of  the  sternum 
for  a  distance  of  half  an  inch  on  either  side  of  the  keel. 

The  muscles  attached  to  the  posterior  margin  of  the  sternum  are 
next  divided  elose  to  the  sternum  for  the  distance  of  half  an  inch  on 
either  side  of  the  median  line ;  now  raise  the  sternum  carefully  and 
divide  the  attachment  of  the  heart  Beginning  at  the  outer  angle  of 
the  divided  abdominal  muscles,  the  body  of  the  sternum  is  cut  through 

*Thi»  department  is  edited  by  C.  O.  Whitman,  University  of  Chicago. 
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with  the  stout,  blunt-pointed  scissors,  in  a  direction  forward  and 
inward,  until  a  point  is  reached  directly  over  the  origin  of  the  vascular 
trunks ;  repeat  on  the  opposite  side.  Now  grasping  the  keel  firmly 
with  the  left  hand,  make  traction  directly  upward,  at  the  same  time 
steadying  the  bird  with  the  right  hand ;  by  this  procedure  the  sternum 
is  broken  equally  across,  and  the  heart  exposed  without  causing  any 
damage  to  it  or  to  the  vascular  trunks.  Next,  tear  the  pericardium 
open  as  quickly  as  possible,  seize  the  heart,  still  strongly  beating, 
between  the  thumb  and  index  finger  of  the  left  hand,  invert  the  bird 
over  a  sink  and  cut  ofi*  with  the  blunt-pointed  scissors  the  apex  of  the 
heart.  In  this  way  the  blood-vessels  are  thoroughly  emptied  and  the 
bird  killed  without  any  unnecessary  suffering. 

Although  the  description  of  the  procedure  may  make  it  seem  long, 
I  have  repeatedly  done  it  in  less  than  three  minutes. 

A  canula  is  now  inserted  through  the  left  ventricle  into  the  aorta, 
and  a  ligature  placed  around  it  close  to  the  point  where  the  aorta 
leaves  the  heart.  In  passing  the  ligature  around  the  canula,  care 
should  be  exercised  not  to  injure  the  vena  cava  or  the  right  auricle.  A 
second  canula  is  passed  through  the  right  ventricle  into  the  right 
auricle  and  secured  by  tying  a  stout  ligature  about  the  whole  heart 

I  have  found  that  the  best  injecting  mass  is  Gage's  modification  of 
Pausch's,  colored  with  vermilion  or  ultramarine  blue ;  this  does  not 
pass  through  the  capillaries,  sets  quickly,  leaving  the  vessels  well-dis- 
tended with  a  firm  mass. 

I  employ  a  constant  pressure  apparatus  in  injecting,  using  a  pressure 
of  100  mm.  for  the  artery,  but  only  60  mm.  for  the  vein ;  more  than 
this  will  usually  cause  a  rupture. 

W.  S.  Miller. 

Univ.  of  Wisconsin, 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

National  Academy  of  Sciences. — The  following  papers  were 
read  at  the  meeting  commencing  April  18, 1893 :  On  the  Systematic 
Belations  of  the  Ophidia,  E.  D.  Cope ;  Biographical  Memoir  of  Gen- 
eral Montgomery  C.  Meigs,  H.  L.  Abbott ;  On  the  Nature  of  Certain 
Solutions,  and  on  a  New  Means  of  Investigating  Them,  M.  C.  Lea ; 
The  Relations  of  Allied  Branches  of  Biological  Research  to  the  Study 
of  the  Development  of  the  Individual,  and  the  Evolution  of  Groups,  A. 
Hyatt ;  The  Endosiphonoidea  (Endoceras,  etc),  considered  as  a  New 
Order  of  Cephalopods,  A.  Hyatt;  A  New  Type  of  Fossil  Cephalopods, 
A.  Hyatt ;  Results  of  Recent  Researches  upon  Fossil  Cephalopods  of  the 
Carboniferous,  A.  Hyatt ;  Biographical  Memoir  of  Julius  Erasmus 
Hilgard,  E.  W.  Hilgard ;  Monograph  of  the  Bombycine  Moths  of 
America,  North  of  Mexico :  Part  I. — ^Notodontidse,  A.  S.  Packard ; 
Intermediary  Orbits,  G.  W.  Hill ;  The  Relations  Between  the  Statis- 
tics of  Inmiigration  and  the  Census  Returns  of  the  Foreign-born  Pop- 
ulation of  the  United  States,  Richmond  Mayo-Smith ;  Statistical  Data 
for  the  Study  of  the  Assimilation  of  Races  and  Nationalities  of  the 
United  States,  Richmond  Mayo-Smith ;  Telegraphic  Gravity  Deter- 
minations, T.  C.  Mendenhall ;  Comparison  of  Latitude  Determinations 
at  Waikiki,  T.  C.  Mendenhall ;  A  One-volt  Standard  Cell ;  H.  S.  Car- 
hart  (introduced  by  T.  C.  Mendenhall) ;  Fundamental  Standards  of 
Length  and  Mass,  T.  C.  Mendenhall ;  Peptonization  in  Gastric  Diges- 
tion, R.  H.  Chittenden ;  Helen  Kellar,  Alexander  Graham  Bell ;  On 
a  Potentiality  of  Internal  Work  in  the  Wind,  S.  P.  Langley ;  On  a 
Bolograph  of  the  Infra-red  Solar  Spectrum,  S.  P.  Langley. 

No  election  of  members  took  place.  The  following  were  elected 
foreign  correspondents :  Tissandier,  astronomer,  Paris ;  Rammelsberg, 
chemist,  Berlin ;  Ludwig,  physiologist,  Leipzig. 

Boston  Society  of  Natural  History.— April  19.— The  follow- 
ing papers  were  read :  Mr.  J.  B.  Woodworth :  Traces  of  a  Fauna  in 
the  Cambridge  Slates ;  Mr.  Charles  P.  Bowditch :  Ruins  of  Central 
America.  The  annual  meeting  was  held  May  3d.  The  following 
paper  was  read :  Dr.  R.  T.  Jackson — Notes  on  the  Development  of 
Pdms.  Samuel  Henshaw,  Secretary. 
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New  York  Academy  of  Sciences. — ^April  10, 1893. — Biologi- 
cal Section. — H.  F.  Osborn,  on  "  The  Evolution  of  Teeth  in  Mammalia 
in  it«  Bearing  Upon  the  Problem  of  Phylogeny,"  reviewed  the  recent 
researches  and  theories  of  Kiikenthal,  Bose  apd  Taeker  upon  the  forma- 
tion and  succesrion  of  the  dental  series  in  mammalia,  and  pointed  out 
that,  especially  in  marsupials,  cetaceans  and  edentates  (with  other 
placentalia)  the  existence  of  two  series  of  teeth  was  now  abundantly 
proven,  as  well  as  the  fact  that  Homodynamoua  forms  were  derived  from 
early  HeterodonL  He  then  showed  that  recent  discoveries  demonstra- 
ted that  in  marsupials,  teeth  of  the  second  series  might  be  interposed  in 
the  first  series — to  explain  the  typical  dentition  of  such  forms  as  Didel- 
phys.  This  transposition  enables  a  comparison  of  dentition  of  mar- 
supials with  that  of  Jurassic  mammalia  (=i,  },  c,  i,  p,  1,  m,  f).  It 
was  further  noted  that  the  triconodont  type  (as  Amphilestes)  was 
probably  the  h3rpothetical  point  of  divergence  of  placental  mammalia. 
As  to  the  form  of  crowns,  the  theory  (Kiikenthal-Rose)  that  complex 
mammalian  types  were  made  by  concrescence  of  simple  reptilian 
cusps  was  upon  the  evidence  of  the  Jurassic  mammalia  shown  unten- 
able, as  well  as  the  converse  theory  that  cetaceans  have  derived  their 
homodynamous  form  by  the  splitting  of  the  cusps  of  triconodont. 

Bashford  Dean,  in  "  Contributions  to  the  Anatomy  of  Diniththys," 
correlated  the  parts  of  this  Devon-Lower  Carboniferous  Arthrodiran  to 
those  of  Coccosteus.  Notes  were  made  upon  the  (1)  disposition  and 
character  of  the  lateral  line  organs,  (2)  pineal  foramen,  (3)  nasal  cap- 
sules, (4)  dentary  plates  (homologies),  (6).  ginglymoid  articulation  of 
lateral  shoulder  plates,  (6)  character  of  shagreen,  (7)  probable  disposi- 
tion of  paired  and  unpaired  fins. 

N.  L.  Britton  presented  a  "Note  on  the  Genus  LecheaJ*  This 
genus  of  CistineoR  is  entirely  American,  and  from  the  investigations  of 
Mr.  Wm.  H.  Leggett  and  Dr.  Britton  appears  to  consist  of  about  four- 
teen species. 

Natural  Science  Association  of  Staten  Island. — March  18. 
— Mr.  Wm.  T.  Davis  exhibited  specimens  of  the  Leopard  Moth  and 
read  the  following  communication : 

On  the  23d  of  June,  1888, 1  found  on  the  sidewalk,  under  a  partly 
decayed  white  maple  on  Fort  Hill,  a  large  white  and  black  moth  that 
was  rendered  helpless  by  having  one  of  its  fore  wings  broken  in  two. 
It  was  not  until  last  year,  when  Col.  Nicholas  Pike's  article  and 
accompanying  figures  on  the  ravages  of  the  Leopard  Moth — Zeuzera 
ouculi  (Linn.) — in  Brooklyn,  appeared  in  "  Insect  Life/'  that  the  moth 
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found  by  me  was  proved  to  be  the  same  species  from  Staten  Island. 
Col.  Pike  found  in  1889  that  it  had  bored  nearly  all  of  the  trees, 
mostly  maples,  from  Carlton  Avenue  to  the  entrance  of  the  park,  and 
that  in  1891  it  had  extended  its  ravages  throughout  the  city.  He  also 
mentioned  it  as  having  appeared  in  Astoria,  New  Rochelle,  Jamaica, 
New  Lots  and  Flatbush. 

In  August,  1887,  Mr.  J.  B.  Engelman  took  three  specimens  of  the 
Leopard  Moth  in  Newark,  N,  J.,  and  in  1888  many  more  were  found. 
Previous  to  this  the  very  rare  occurrence  of  the  moths  in  this  country 
had  been  credited  to  the  importation  of  wood  containing  the  larvae. 
In  1889,  Mr.  Beutenmuller  mentions  it  as  having  been  found  not 
uncommonly  in  Central  Park.  From  these  facts  it  will  be  seen  that 
this  destructive  insect  from  the  Old  World  has  become  quite  generally 
distributed  in  this  vicinity. 

Mr.  Davis  also  read  the  following  note : 

With  Messrs  Kerr  and  Leng,  on  the  26th  of  last  February,  I  observed 
about  twenty-five  Snow  Buntings — Plectrophenax  nivalis  (Linn.)— in  a 
field  on  Todt  Hill,  near  the  highest  point  of  the  island.  They  were 
feeding  in  the  few  places  where  there  was  no  snow,  and  flew  occasion- 
ally in  a  remarkably  compact  flock,  from  one  to  another  of  these 
isolated  spots.  This  bird  has  not  been  reported  on  the  island  for  a 
number  of  years,  and  its  present  occurrence  is  undoubtedly  due  to  the 
severity  of  the  winter. 

Mr.  J.  H.  Bowles,  in  "Science,"  for  January  13th,  1893,  comments 
upon  the  abundance  of  the  Pine  Grosbeak — Pinicola  enuchaioT  (Linn.) 
— and  the  scarcity  of  the  Snow  Bunting  about  Ponkapoag,  in  eastern 
Massachusetts,  and  gives  as  a  cause  the  unusually  cold  weather.  The 
Grosbeaks  and  the  Buntings  have  each  ranged  further  south  than  for 
several  years  past.  Though  the  weather  has  been  severe,  robins  have 
been  seen  sparingly  on  the  island  during  every  month  of  the  winter. 

Mr.  Arthur  HoUick  remarked  that  the  last  time  he  remembered  see- 
ing the  Snow  Buntings  in  abundance  in  this  vicinity  was  during  the 
winter  of  1872-73,  when  they  appeared  in  great  flocks,  accompanied 
by  the  Horned  Lark — Otoeoris  cUpestris  (Linn.).  That  winter  they 
were  particularly  numerous  on  Fort  Hill,  New  Brighton,  during  many 
days  in  December  and  January,  and  large  numbers  were  killed  by 
gunners. 

Mr.  Walter  C.  Kerr  exhibited,  under  the  microscope,  leaves  of 
Quercus  nigra  L.,  Q.  ilidfolia  Wang.,  and  Q.  brittonii  Davis,  and  read 
the  following  paper  in  connection  with  them : 
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In  describing  the  new  hybrid,  Quercua  brittotiii,  in  our  Proceedings 
for  September  10th,  1892,  Mr.  Davis  refers  to  the  pubescence  of  the 
under  surface  of  its  leaves  being  intermediate  between  that  of  Q.  Hid- 
folia  and  Q,  nigra.  This  observation  was  made  from  casual  inspection, 
without  reference  to  the  exact  nature  of  the  pubescence.  Under  the 
microscope  it  will  be  seen,  as  in  specimens  submitted,  that  the  Q.  iHd- 
folia  has  so  dense  a  pubescence  that  the  epidermb  is  completely 
hidden,  while  in  Q.  nigra  the  tufts  are  quite  separated,  even  isolated. 
In  Q,  briitoni,  the  hybrid  between  these  species,  the  intermediate  char- 
acter of  the  pubescence  is  most  striking,  the  under  surface  of  the  leaves 
being  starred  at  regular  intervals  by  the  tufts,  which  are. usually  suffi- 
ciently close  to  allow  their  spreading  hairs  to  touch  one  another. 
These  tufts  seem  to  be  composed  of  six  to  twelve  hairs  spreading  from 
a  common  base  and  occupying  a  space  about  .15  to  .2  mm.  in  diameter. 

An  average  specimen  contains  about  sixteen  tufts  per  square  mm.» 
while  in  any  other,  representing  the  strongest  pubescence  which  the 
hybrid  seems  to  attain,  about  twice  this  number  were  present  and 
somewhat  smaller  in  size,  indicating  considerable  variation  in  these 
appendages. 

The  wide  difference  in  pubescence  of  ilicifolia  and  nigra,  however,  is 
such  that  a  variation  of  even  one  hundred  per  cent,  between  different 
specimens  of  Q,  brUonii  is  not  sufficient  to  materially  affect  the  dis- 
tinctiveness of  this  characteristic. 

Mr.  Arthur  HoUick  called  attention  to  the  fact  that  an  earthquake 
shock  had  been  experienced  on  the  island  shortly  after  midnight  on 
March  8th,  which  had  been  sufficiently  severe  to  awaken  many  people^ 
especially  those  who  resided  on  the  hills  in  New  Brighton,  but  that  it 
did  not  seem  to  have  been  felt  generally  throughout  the  rest  of  the 
island. 

Mr.  Jos.  6.  Thompson  stated  than  he  found,  on  South  Beach,  a  dead 
specimen  of  the  Tom-Cod  ( Oadua  tomcodus),  about  eight  inches  long, 
which  had  made  a  meal  of  eight  mud-killies  (Umbri  limi).  Those  that 
were  in  the  foremost  part  of  the  stomach  were  quite  perfect,  while  the 
others  that  were  further  down  had  begun  to  be  dissolved  by  the  digest- 
ive fluids. 

April  8. — Mr.  Arthur  Hollick  exhibited  specimens  of  Indian  rub- 
bing stones  and  read  the  following  paper  concerning  them : 

Since  our  last  meeting,  while  on  a  tramp  across  the  island  from  Pleas- 
ant Plains  to  Bossville,  I  was  struck  by  the  fact  that  the  shell  heaps, 
which  have  been  noticed  in  that  region  at  different  times,  form  prac- 
tically a  continuous  chain  or*  trail  from  shore  to  shore.    They  follow 
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le  course  of  Sandy  Brook  up  to  Woodrow  road,  and  from  thence  may 
?  found  in  nearly  every  field  or  piece  of  cleared  ground  until  we  reach 
le  village  of  Bossville.  Indian  implements  of  various  kinds,  with 
agments  of  pottery  have  been  picked  up  at  many  points  and  are 
kely  to  be  met  with  in  any  part  of  the  region.  The  distance  of  some 
'  these  accumulations  from  the  shore,  their  elevation  above  the  water, 
id  the  fact  that  in  many  places  they  are  spread  thinly  and  evenly  on 
le  surface  has  led  me  to  think  that  the  more  distant  ones  from  the 
Jt  water  may  have  been  carried  there  in  recent  times  by  the  farmers 
r  purposes  of  fertilization,  as  is  frequently  done.  Whether  this  be 
or  not,  implements  may  be  found  wherever  the  shells  occur,  prov- 
ig  their  origin  indisputably. 

Amongst  a  number  of  relics  found  at  the  time  mentioned  was  an 
dusuallj  fine  specimen  of  a  rubbing  or  polishing  stone — an  imple- 
ent  of  which  few  have  turned  up  on  Staten  Island,  and  in  regard  to 
hich  I  believe,  the  attention  of  the  Association  has  never  been  called, 
mongst  the  hundreds  of  implements  which  our  members  have  col- 
icted  during  the  past  ten  or  twelve  years  from  all  parts  of  the  island, 
find  but  seven  which  can  be  classed  in  this  category — ^all,  with  the 
cception  of  this  one,  from  Tottenville. 

Mr.  William  T.  Davb  presented  nine  plants,  new  or  rare  to  the  flora 
*the  Island,  with  the  following  memoranda: 

Ruhus  odordtvs  L.  Side  of  Todt  Hill  road  near  the  highest  point, 
preading  from  introduced  plants.  Aethusa  cynapium  L.  Abundant 
I  a  field  comer  Crescent  and  Jersey  streets,  New  Brighton.  Pre- 
louslj  reported  only  from  Clove  Lake  swamp.  Oxycoecus  macrocarpus 
ers.  Near  Sprague  avenue,  Tottenville,  and  accompanied  by  the 
Cotton. grass"  (Eriophorum)  as  in  the  swamp  near  Richmond  village. 
^aecinium  pennsylvanicum  Lam.  Watchogue  and  Arlington.  Stachys 
ilusttis  L.  var.  cardata.  Abundant  in  field  near  Eltingville  station. 
inus  miiis  Michx.  Abundant  at  Linoleumville.  Habenaria  bleph- 
nglotUs  Hook.  Sparingly  at  Watchogue  along  Merrill's  road.  Ccdo- 
ygon  pulehellus  B.  Br.  Merrill's  road  near  trap  ridge.  Collected  by 
.  W.  Leng.  Smilacina  steUata  Desf.  Borders  of  salt  meadow  at 
reat  Kills. 

Mr.  Walter  C.  Kerr  exhibited  a  large  fragment  from  the  broken 
xmk  of  a  horse  chestnut  tree,  showing  profuse  budding,  and  read  the 
Uowing  paper : 

Some  features  surrounding  the  adventitious  budding  of  a  horse  chest- 
it,  .^Isculus  hippocastanum  L.,  on  Tompkinsville  Hill  may  be  worthy 
!*  passing  notice.    On  the  bleak  eastern  brow  of  the  hill  there  stands, 
39 
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among  the  few  scattered  trees  remainiDg,  a  borse  chestnut  about  1& 
inches  in  diameter,  branching  about  three  feet  from  the  ground  inta 
two  trunks,  each  about  ten  inches  in  diameter.  The  trunk  leaning  to 
the  eastward  is  thriving  and  about  the  normal  height  for  its  diameter. 
The  one  leading  to  the  westward  has  broken  off,  with  an  irregular 
splintery  fracture,  about  five  feet  from  the  ground,  perhaps  on  account 
of  its  lesser  resistance  to  our  easterly  gales,  and  the  stump  has  rotted 
badly.  The  bark,  however,  retains  its  vigor,  and  from  the  cambium 
layer,  where  exposed  along  the  irregular  edges  of  the  ruptured  section 
adventitious  buds  have  sprouted  profusely.  They  are  also  found 
where  the  bark  has  split,  and  in  the  crotch  where  the  tree  has  forked ,. 
where  the  bark'  of  the  two  trunks  unite.  Some  of  the  thickest  colonies^ 
of  buds  were  at  the  apex  of  the  splintered  stump,  and  I  therefore  sawed 
off  about  fifteen  inches  with  its  buds  and  three  young  shoots  which  have 
seemed  fortunate  enough  to  grow  to  the  length  of  some  eight  inches. 
It  will  be  noted  that  the  bark  is  in  a  good  state  of  preservation,  the 
inner  layers  alive,  while  the  wood  is  not  only  dead,  but  far  gone  in 
decay.  The  thickest  cluster  of  buds  is  8  inches  long  by  li  inches 
wide,  and  within  this  space  I  have  counted  200,  about  30  of  which  are 
alive,  the  others  being  mostly  the  remains  of  a  previous  crop.  There 
is  no  evidence  of  accidental  destruction  of  the  buds,  though  a  few  small 
shoots  may  have  been  cut  off.  Cows  would  scarcely  browse  on  them» 
and  one  cluster  occupied  an  inaccessible  position  in  the  fork. 

One  is  not  surprised  at  the  dense  growth  of  shoots  which  rise  from 
adventitious  buds  on  a  decapitated  willow  or  the  spraying  branches  of 
elm  which  are  of  similar  origin,  but  I  have  never  before  noticed  so  pro- 
fuse a  crop  of  buds  whose  mission  seems  to  be  entirely  futile.  They 
seem  to  represent  an  especially  vigorous  effort  of  the  broken  organism 
to  survive,  and  under  the  circumsiances  this  effort  might  be  very  per- 
sistent because  of  the  opportunity  afforded  the  unfortunate  trunks 
deprived  of  means  of  assimilation,  to  draw  on  the  sister  trunk,  fully 
developed,  for  the  requisite  nourishment.  It  therefore  might  seem  to 
have  more  opportunity  to  thus  maintain  its  life  than  had  it  been  a 
single  trunk  snapped  off  and  dependent  only  on  the  residual  nourish- 
ment within  its  roots.  This  supposition  is,  in  some  degree,  supported 
by  the]fact  that  this  particular  tree  stands  on  a  hill  some  300  feet  high,, 
rooted  in  the  thin,  dry  soil  covering  a  barren  serpentine  ledge,  and 
hence  would  scarcely  be  expected  to  show  a  vigor  which  compares 
favorably  with  the  sprouting  of  the  adventitious  shoots  of  Ihebrookside 
willow.  The  specimen  from  the  stump  shows  only  three  small  surviv- 
ing shoots,  and  may  it  not  be  fairly  surmised  that  if  the  budding  effort 
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the  cambium  layer  of  this  old  stump  could  have  been  concentrated 
JO  a  few  buds  and  their  resultant  shoots,  the  struggle  for  existence 
>uld  have  been  more  successful.    It  would  seem,  even  in  the  absence 

positive  evidence,  as  though  the  prolificness  with  which  the  buds 
)re  formed  seriously  retarded  the  survival  of  any,  and  thus  the  abil- 
r  of  the  cambium  layer  of  this  stump  to  restore  the  interrupted 
owth  was  handicapped  by  the  opportunity  afforded  for  abnormal 
idding  effort  through  the  supply  of  nourishment  obtainable  from  the 
[injured  half. 

Mr.  Greorge  Dupuy  exhibited  a  series  of  about  400  drawings  repre- 
Qting  Staten  Island  pond  life — diatoms,  desmids,  algae  and  infusoria 
•all  drawn  to  scale  on  cards,  handsomely  colored  and  arranged. 

The  Biological  Society  of  ^Vashington. — April  8. — The  fol- 
(ring  communications  were  made :  Professor  J.  W.  Chickering — ^The 
otanical  Landscape;  Frederick  Y.  Coville — Characteristics  and 
daptations  of  a  Desert  Flora ;  Dr.  C.  W.  Stiles — Notes  on  Parasites  ; 
le  Cause  of  "  Measly  Duck,"  withlmicroscopic  demonstration ;  Dr. 
.  R.  Ourley — Natural  Selection  as  Exemplified  by  the  Cackling,  of 
ens. 

April  22. — The  following  communications  were  made :  Mr.  O.  F. 
[)ok — ^Notes  on  the  Natural  History  of  Liberia ;  Dr.  J.  N.  Rose — 
wo  New  Trees  of  Economic  Importance  from  Mexico ;  Dr.  V.  A. 
[core — Observations  on  the  Distribution  and  Specific  Characters  of 
le  Streptococci  Group  of  Bacteria ;  Dr.  Erwin  F.  Smith — Peach  Yel- 
ws  and  Plant  Nutrition.  Frederick  V.  Coville,  Secretary. 

Geological  Society  of  Washington. — A  Geological  Society  has 
icently  been  organized  in  Washington,  D.  C,  for  the  presentation  and 
iscussion  of  topics  of  interest  to  geologists.  The  constitution  and 
anding  rules  were  subscribed  to  by  109  founders  at  the  first  public 
meeting,  March  8th,  1893.  Its  members  are  of  two  classes,  active  and 
)rre8ponding.  The  annual  dues  of  the  first  are  $2,  and  of  the  second, 
1.  Meetings  will  be  held  on  the  second  and  generally  also  on  the 
^urtli  Wednesday  of  each  month  from  October  to  May,  inclusive. 

The  journals  and  bulletins  of  the  various  societies  appear  to  fiimish 
ifficient  opportunity  for  the  publication  of  papers  read  before  the 
ociety,  so  that  for  the  present  the  Society  will  not  undertake  to  pub- 
sh  the  papers  presented.  It  will  probably  issue  one  bulletin  each 
Bar  containing  the  address  of  the  retiring  President,  and  such  other 
latter  as  the  Council  directs.  J.  S.  Diller,  Secretary. 
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SCIENTIFIC  NEWS. 

Correction. — Dr.  D.  S.  f  Jordan  informs  me  that  the  name  albeolvs 
b  not  available  for  a  new  species  of  Notropis  since  it  has  been  used  in 
that  connection.  The  species  called  NotrapU  albeolvs  in  the  Ameri- 
can Naturalist,  January,  1893,  p.  152,  may  stand  as  Notropu  jar^ 
danii,  C.  H.  &  R.  S.  Eigenmann. 

Alphonse  Louis  Pierre  Pyramus  DeCandolle,  bom  in  Paris, 
October  27, 1806,  died  in  Greneva,  April  4, 1893.  The  son  of  an  emi- 
nent  botanist  (Augustin  Pyramus  DeCandoUe,  1778-1841),  with  whom 
he  labored  many  years,  and  himself  the  father  of  one  who  ranks  high 

among  living  botanists  (Casimir  Pyramus  DeCandolle,  1836 ),  the 

subject  of  this  sketch  lived  all  his  days  a  botanist  His  first  paper, 
Monographie  dee  Campanuliee,  appeared  in  1830,  and  from  that  date 
until  within  a  short  time,  his  brain  and  pen  have  been  busy.  In  1839 
he  began  his  contributions  to'  the  '*  Prodromus  "  which  his  father  had 
inaugurated  fifteen  years  earlier,  continuing  until  the  final  abandon- 
ment of  the  work,  in  1873.  A  few  years  later  (1878)  he  and  his 
son  Casimir  brought  out  the  first  volume  of  Manographiae  Phanero- 
gamarum,  which  was  intended  as  in  part,  a  continuation  and  revbion 
of  the  Prodromus.  Of  this  great  work,  seven  stately  volumes  have 
appeared. 

Aside  from  this  systematic  and  descriptive  work,  DeCandoUe  will  be 
remembered  for  his  treatise  on  geographical  botany,  Oeographie 
Botanique  Raisonnie  (2  vols.,  1855),  and  his  well  known  Lois  de  la 
Nomenclature  Botanique  (1867),  of  which  an  English  translation 
appeared  the  year  following.  The  latter,  in  these  days  of  discussion, 
is  not  likely  to  be  forgotten  or  overlooked.  La  Phytographie,  which 
appeared  from  his  pen  in  1880,  is  not  as  well  known  as  its  merits 
deserve.  The  much  more  popular  Origin  du  Plants  CulHvis  (1885), 
of  which  an  English  translation  appeared  in  the  International  Scien- 
tific Series  is  one  of  the  most  widely  read  of  botanical  works. 

Lectures  at  the  Paris  Museum. — The  following  course  of  lec- 
tures will  be  given  at  the  Museum  of  Natural  History  during  1893 : 

April  25,  Preliminary  Lesson,  M.  Milne-Edwards;  April  27, 
Anthropology,  M.  Hamy;  April  29,  Ethnography,  M.  Vemeau; 
May  2,  Mammalia,  M.  Oustalet ;  May  4,  Birds,  M.  Oustalet ;  May  6, 
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Beptiles  and  Fishes,  M.  Yaillant ;  May  9,  Molluscs,  M.  Perrier ;  May 
13,  Worms  and  Zoophytes,  M.  Bernard ;  May  16,  Insects  and  Crus- 
taceans, M.  Ch.  Brongniart;  May  18,  Comparatiye  Anatomy,  M.  Pou- 
chet ;  May  20,  Botany  (Phanerogams),  M.  E.  Bureau ;  May  23,  Bot- 
any (Wood,  Cryptogams),  M.  Van  Tieghem  ;  May  25,  Living  Plants, 
M.  Cornu ;  May  27,  Paleontology,  M.  Albert  (Jaudry ;  May  30,  Geol- 
ogy, M.  Stanislas  Meunier ;  June  1,  Meteorology,  M.  Daniel  Berthelot ; 
June  3,  Mineralogy,  M.  Lacroix ;  June  6,  Hygiene  for  Travelers,  M. 
Gr^haut    (Beviae  Scientifique,  April,  1893.) 

The  Nottingham  Meeting  of  the  British  Association  for  the  Advance- 
ment of  Science  will  be  held  under  the  presidency  of  Professor  Burdon- 
Sanderson,  the  well-known  physiologist.  The  presidents  of  the 
Natural  History  Sections  are  to  be :  Geology,  J.  J.  H.  Teall ;  Biology 
the  Rev.  Canon  Tristram ;  Geography,  Mr.  Henry  Seebohm ;  Anthro- 
pology, Dr.  Robert  Monro. 

Dr.  Dall  has  done  a  good  work  in  ascertaining  the  dates  of  the  late 
Timothy  A.  Conrad's  books  upon  the  Tertiary  fossils  of  the  United 
States.  The  quaVrel  which  was  their  cause  or  their  effect  has  fortun- 
ately passed  into  ancient  history,  and  these  unfortunate  volumes  show 
the  ground  of  its  permanent  settlement. 

The  cousins  Sarasin,  so  well  known  for  their  expedition  to  Ceylon 
to  study  the  development  of  the  Cs»cilians,  are  about  to  start  for  a 
several  years'  stay  in  the  Celebes. 

The  Rev.  H.  N.  Hutchinson,  30  Vincent  Square,  Westminster,  Lon- 
don, S.  W.,  England,  has,  for  sale,  plaster  casts  of  a  model  of  the  homed 
saurian  Agathaumas,  12  inches  long,  for  ten  shillings. 

Professor  Earl  August  Lessen,  Chief  Geologist  of  the  Prussian 
Survey  and  Professor  of  Greology  in  the  University  of  Berlin,  died 
February  24,  1893.  Most  of  his  geological  work  was  done  in  the 
Hartz  Mountains.    He  was  bom  January  5, 1841. 

Professor  Karl  Prantl,  of  the  University  of  Breslau,  died  Febraary 
24, 1893,  in  his  forty-fourth  year.  He  is  best  known  for  his  text-book 
translated  by  Professor  Vines,  and  for  his  share  in  the  "  Pflanzenfamil- 
ien  "  of  which  he  and  Professor  Engler  of  Berlin  were  joint  editors. 
This  work  is,  however,  so  near  completion  that  it  will  probably  be  but 
slightly  delayed.    He  also  edited  the  Moss  magazine,  **  Hedwigia." 

Edward  Parfitt,  a  student  of  the  Geology  of  Devonshire,  England, 
died  June  15, 1893,  in  his  73d  year. 
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The  Marine  Biological  Laboratory  at  Woods  Hall,  Mass. 

Incorporated  in  1888.    Sixth  Season,  1893. 

officers  of  instruction. 

C.  O.  Whitman,  Director,  Head  Professor  of  Zoology  the  University 
of  Chicago ;  Editor  of  the  Journal  of  Morphology. 

ZOOLOGY. 

A.  Investigation. 
Howard  Ay  era.  Director  of  the  All  is  Lake  Laboratory,  Milwaukee; 
J.  Plajrfair  McMurrich,  Professor  of  Biology,  TJniveraity  of  Cincinnati ; 
E.  G.  Conklin,  Professor  of  Biology,  Ohio  Wesleyan  University ;  F, 
R.  Lillie,  Fellow  in  Zoology,  Chicago  University. 

B.  Insiruction. 

H.  C.  Bumpus,  Professor  of  Comparative  Anatomy,  Brown  Univer- 
sity ;  W.  M.  Rankin,  Instructor  in  Zoology,  Princeton  College ;  Pierre 
A.  Fish,  Instructor  in  Physiology  and  Anatomy,  Cornell  Univeraity ; 
A.  D.  Mead,  Fellow  in  Zoology,  Univeraity  of  Chicago. 

BOTANY. 

W.  A.  Setchell,  Instructor  in  Botany,  Yale  Univeraity ;  W.  J.  V. 
Osterhout,  Brown  University. 

PHYSIOLOGY. 

Jacques  Loeb,  Assistant  Professor  of  Physiology,  University  of 
Chicago. 

Ryoiche  Takano,  Artist;  F.  W.  Walmsley,  Collector;  G.  M.  Gray, 
Laboratory  Assistant. 

In  addition  to  the  regular  courees  of  instruction  in  Zoology,  Botany, 
Embryology  and  Microscopical  Technique,  consisting  of  lectures  and 
laboratory  work  under  the  constant  supervision  of  the  instructors, 
there  will  be  a  number  of  lectures  on  special  subjects  by  membere  of  the 
staff.  A  courae  of  lectures  in  Embryology  will  be  given  by  Professor 
Whitman ;  on  the  Morphology  of  Vertebrate  Head,  by  Dr.  Ayera,  and 
two  or  more  courses  in  Invertebrate  Zoology,  by  Dra.  Bumpus,  Mc- 
Murrich, Rankin  and  Morgan. 

There  will  also  be  ten  or  more  evening  lectures  on  biological  subjects 
of  general  interest.  Among  those  who  may  contribute  these  lectures 
may  be  mentioned,  in  addition  to  the  instructora  above-named,  the  fol- 
lowing : 
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Drs.  E.  A.  Andrews,  Johns  Hopkins  University ;  Howard  Ayers,  of 
the  Allis  Lake  Laboratory ;  Professors  W.  G.  Farlow,  Harvard  Uni- 
versity ;  William  Libbey,  Jr.,  Princeton  College ;  J.  M.  Macfarlane, 
University  of  Pennsylvania ;  C.  S.  Minot,  Harvard  Medical  School ; 
E.  S.  Morse,  Salem;  H.  F.  Osbom,  Columbia  College ;  John  A.  Ryder, 
University  of  Pennsylvania ;  W.  T.  Sedgwick,  Mass.  Institute  of  Tech- 
nology ;  E.  B.  Wilson,  Columbia  College. 

The  Laboratory  is  located  on  the  coast  at  Woods  Holl,  Massachu- 
setts, near  the  Laboratories  of  the  United  States  Fish  Commission. 
The  building  consists  of  two  stories,  and  has  33  private  laboratories  for 
investigators  and  5  general  laboratories — two  for  beginners  in  investi- 
gation in  Zoology,  one  for  teachers  and  students  receiving  instruction 
in  Zoology,  one  for  Botany,  and  one  for  Physiology.  The  Laboratory 
has  aquaria  supplied  with  running  sea  water,  boats,  a  steam  launch, 
collecting  apparatus  and  dredges ;  it  is  also  supplied  with  reagents, 
glassware  and  a  limited  number  of  microtomes  and  microscopes.  No 
alcohol  can  be  nupplied  beyond  what  U  required  for  work  in  the  labora- 
tory. 

By  the  munificence  of  friends,  the  library  will  be  provided  not  only 
with  the  ordinary  text-books  and  works  of  reference,  but  also  with  the 
more  important  journals  of  zoology  and  botany,  some  of  them  in  com- 
plete series. 

THE  LABORATORIES    FOR  INVESTIGATORS 

will  be  open  from  June  1  to  August  30.  They  will  be  equipped  with 
aquaria,  glassware,  reagents,  etc.,  but  mieroacopee  wUl  not  be  provided. 
In  this  department  there  are  33  private  laboratories  for  the  exclusive 
use  of  investigators. 

Those  who  are  prepared  to  begin  original  work  under  the  guidance 
of  instructors,  will  occupy  tables  in  the  general  Laboratories  for  Inves- 
tigators, paying  for  the  privilege  a  fee  of  fifty  dollars.  The  number  of 
such  tables  is  limited  to  20. 

An  Elementary  Course  in  vertebrate  embryology  will  be  introduced 
this  season,  designed  to  meet  the  heeds  of  those  who  have  completed 
the  general  courses  in  the  Students'  Laboratory.  The  study  will  be 
confined  mainly  to  the  fish  egg,  as  the  best  type  for  elucidating  verte- 
brate development.  Each  member  of  the  class  will  be  supplied  with 
material,  and  be  expected  to  work  out  each  step  in  the  development 
from  the  moment  of  fecundation.  The  aim  will  be  not  only  to  master 
the  details  of  development,  but  also  to  acquire  a  thorough  knowledge 
of  the  methods  of  work.    Methods  of  preparing  surface  views,  imbed- 
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ding  in  paraffin  and  celloidin,  various  methods  of  staining  and  mount- 
ing, drawing,  reconstructing,  modeling,  etc.  The  course  will  thus 
combine  just  what  is  needed  as  a  preparation  for  investigation. 

This  course  will  open  Wednesday,  July  5,  and  continue  six  weeks^ 
and  it  will  be  conducted  by  Mr.  Lillie  and  Professor  Whitman.  The 
fee  for  this  course  will  be  fifty  dollars,  and  the  cTass  be  limited  to  ten. 

Applicants  should  state  what  they  have  done  in  preparation  for 
such  a  course,  and  whether  they  can  bring  a  complete  outfit,  viz. :  a 
compound  microscope,  a  dissecting  microscope  (the  Paul  Mayer  pat- 
tern made  by  Zeiss  is  the  best),  camera-lucida,  microtome,  etc.  In 
case  these  instruments  are  furnished  by  the  Laboratory,  an  additional 
fee  of  ten  dollars  will  be  charged  therefor.  No  application  for  less 
than  the  whole  course  will  be  granted. 

THE  ZOOLOGICAL  LABORATORY  FOR  TEACHERS  AND  STUDENTS 

will  be  opened  on  Wednesday  July  5,  for  regular  courses  of  six  weeks 
in  Zoology  and  Microscopical  Technique.  The  number  admitted  to 
this  department  will  be  limited  to  fifty,  and  preference  will  be  given  to 
teachers  and  others  already  qualified.  By  permission  of  the  Director 
and  by  the  payment  of  additional  fees,  students  may  begin  their  indi- 
vidual work  as  early  as  June  15,  but  the  regular  instruction  will  not 
begin  before  July  6. 

Though  more  advanced  students  who  may  wish  to  limit  their  work 
to  special  groups  will  have  an  opportunity  to  do  so,  the  regular  course 
in  Zoology,  in  charge  of  Professor  Bumpus,  will  embrace  a  study  of 
the  more  typical  marine  forms  and  elementary  methods  of  Mi<iroscopi- 
cal  Technique.  The  Laboratory  work,  outlined  below,  will  be  accom- 
panied by  lectures. 

July  5-8,  Study  of  the  Lobster  (general  anatomy,  methods  of  injectr 
ing,  preparation  of  histological  material) ;  July  10-15,  Coelenterates 
(^Campanularia,  Tviularia,  Metridium,  Mnemeapsia);  July  17-22, 
Vermes  (Nereis,  Balanoglossiu  and  PhascolosomOj  Polyzoa,  Bdelloura)  ; 
July  24-29,  Echinoderms  (Asterias,  Arbacia,  Echinaraehinus,  Thyane) ; 
Molluscs  (Venus,  Sycotypus,  Loligo);  July  31-Aug.  5,  Crustaceans 
(Branchipus,  Pandarus,  Lqxis,  Idotea,  Talorchestia,  Cancer,  Limulus)  ; 
August  7-15,  Vertebrates  (Amphioxus,  Raja,  Teleost). 

.  The  tuition  fee  is  thirty-five  dollars,  payable  in  advance.  Appli- 
cants should  state  whether  they  can  supply  themselves  with  simple  and 
compound  microscopes,  or  whether  they  wish  to  hire.  Microscope 
slides,  dissecting  and  drawing  instruments,  bottles,  and  other  supplies, 
to  be  finally  taken  away,  are  on  sale  at  the  Laboratory.    Further 
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information  in  regard  to  this  department  may  be  had  by  addressing 
Professor  Hermon  C.  Bumpus,  Woods  Holl,  Mass.,  to  whom  applica- 
tions for  admission  should  also  be  made. 

THE  BOTANICAL  LABORATORY  FOR  TEACHERS  AND  KTUDENT8 

will  be  opened  on  Wednesday,  July  5.  The  laboratory  work  in  Botany 
will  be  restricted  to  the  study  of  the  structures  and  development  of 
types  of  the  various  orders  of  the  Cryptogamous  Plants.  Especial 
attention  will  be  given  to  the  study  of  the  various  species  of  Marine 
Algse  which  occur  so  abundantly  in  the  waters  about  Woods  Holl, 
and  students  desiring  to  give  their  entire  attention  to  these  plants  will  be 
encouraged  to  do  so.  The  Fungi  and  Higher  Cryptogams  will  receive 
less  attention  than  the  Algae,  and  will  be  studied  in  fewer  types.  Lec- 
tures will  accompany  the  laboratory  work.  The  course  may  be  out- 
lined somewhat  as  follows : 

First  week,  Oyanophyeew — Lyngbya,  Calothrix,  Bivularia,  Stigo- 
nema,  Tolypothrix,  Anabsena.  Second  week,  ChhraphycecB — Spiro- 
gyra,  XJlva,  Enteromorpha,  Chaetomorpha,  Bryopsis,  Vaucheria, 
CEdogonium ;  Phaeophyceae,  Ectocarpus,  Mesogloia,  Leathesia,  Lami- 
naria,  Fucus,  Sargassum.  Third  week,  Rhodophyeea — Batrachosper- 
mum,  Nemalion,  Callithamnion,  Chondriopsis,  Rhabdonia.  Fourth 
week,  Phycamycetes  —  Mucor,  Sporodinia,  Peronospora,  Cystopus, 
Achlya;  TJredinei^  JEcidium,  Uredo,  Puccinia,  Uromyces.  Fifth 
week,  Basidiomycetes — ^Agaricus,  Lycoperdon;  Ascomycdea — Micro- 
sphflera,  Sordaria,  Peziza,  Physcia.  Sixth  week,  Muscinecd — Riccia, 
Madotheca,  Marchantia,  Mnium,  Tetraphis,  Hypnum;  FilieinecB — 
Dicksonia,  Adiantum,  Equisetum,  Lycopodium,  Marsilia,  Selaginella. 

The  tuition  for  students  in  the  regular  course  of  laboratory  work 
and  lectures  is  thirty-five  dollars,  payable  in  advance;  for  students 
engaged  in  investigation  the  tuition  is  fifty  dollars. 

Students  are  expected  to  supply  their  own  instruments,  or  to  pay  an 
extra  fee  for  those  borrowed  from  the  Laboratory.  Applications 
should  be  addressed  to  William  A.  Setchell,  2  Hillhouse  Ave.,  New 
Haven,  Conn. 

The  Physiological  Laboratory  will  be  open  from  June  1  to  Septem- 
ber, for  investigators. 

Booms  accommodating  two  persons  may  be  obtained  near  the  Lab- 
oratory, at  prices  varying  from  $2.00  to  $4.00  a  week,  and  board  from 
from  $4.60  to  $6.00.  By  special  arrangement,  board  will  be  supplied 
to  members  at  The  Homestead  at  $5.00  a  week. 
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A  DEPARTMENT  OP  LABORATOBY  SUPPLY 

has  been  established  in  order  to  facilitate  the  work  of  teachers  and 
others  at  a  distance,  who  desire  to  obtain  materials  for  study  or  for 
class  instruction.  Certain  sponges,  hjdroids,  starfishes,  sea-urchins, 
marine  worms,  crustaceans,  molluscs,  and  vertebrates  are  generally 
kept  in  stock,  though  larger  orders  should  be  filled  some  time  before 
the  material  is  needed.  Circulars  giving  information,  prices,  etc.,  may 
be  obtained  by  addressing  the  Collector,  Mr.  F.  W.  Walmsley,  Woods 
HoU,  Mass. 
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SOME  CORRELATIONS  OF  ONTOGENY  AND  PHYLO- 
GENY  IN  THE  BRACHIOPODA. 

By  C.  E.  Bbechbk. 

The  parallelism  between  the  ontogeny  and  phylogeny  in  the 
Brachiopoda  has  been  worked  out  in  numerous  instances.^ 
To  illustrate  these,  some  more  or  less  familiar  genera  may  be 
taken  as  characteristic  examples. 

Lingula  has  been  shown  by  Hall  and  Clarke  (Pal.  N.  Y., 
VoL  VIII,  1892)  to  have  had  its  inception  in  the  Ordovician. 
In  the  ontogeny  of  both  recent  and  fossil  forms,  the  first  shelled 
stage  has  a  straight  hinge  line,  nearly  equal  in  length  to  the 
width  of  the  shell.  This  stage  may  be  correlated  with  the 
more  ancient  genus  Paierma,  from  the  lowest  Cambrian.  Sub- 
sequent growth  produces  a  form  resembling  Oboldla,  a  Cam- 
brian and  Lower  Silurian  genus.  Then  the  linguloid  type  of 
structure  appears  at  an  adolescent  period,  and  is  completed  at 

^  C.  E.  Beecher.  Development  of  the  Brachiopoda.  Part  I,  Introduction.  Anu 
Jour.  Sci.,  Vol.  XLI,  April,  1891. 

Derelopment  of  the  Brachiopoda.  Part  II,  Classification  of  the  Suges  of  Growth 
and  Decline.   Am.  Jour.  Sci.,  Vol.  XLIV,  August,  1892. 

Development  of  Bilobites.  Am.  Jour.  Sci.,  Vol.  XLII,  July,  1891. 

Revision  of  the  Families  of  Loop-bearing  Brachiopoda.  Trans.  Conn.  Acad.  Sci., 
Vol.  IX,  May,  1893. 

DesloBgchamps  e.  Etudes  critiques  sur  des  Brachiopodes  Nouveau  ou  peu  cennus^ 
1884. 

Fischer  and  CEhlert.    Brachiopodes :  Mission  Scientifique  dn  Cap  Horn,  1882-* 
1888.    Bull  Soc.  Hist  Nat  d'Autun,  vol.  v,  1892. 
40 
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maturity.  Thus,  Imgula  has  ontogenetic  stages  corresponding 
to  (1)  Paterina,  (2)  OboleUa,  and  (3)  Lingvia,  of  which  the  first 
two  occur  as  adult  forms  in  geological  formations  older  than 
any  known  Lingvla. 

Paterina  represents  the  prototype  of  the  Brachiopods.  It 
shows  no  separate  stages  of  growth  in  the  shell,  is  found  in  the 
oldest  fossiliferous  rocks,  and  corresponds  to  the  embryonic 
shelled  condition  (protegulum)  of  the  class. 

The  genus  Orbicvloidea  of  the  Discinidae  first  appears  in  the 
Ordovician  and  continues  through  the  Mesozoic,  The  early 
stages  in  the  ontogeny  of  an  individual  are,  as  in  Lingula^  first 
a  Paterina  stage,  followed  by  an  OholeUa  stage.  Then,  from  the 
mechanical  conditions  of  growth,  a  /SkAizocranto-like  stage  fol- 
lows, and  complete  growth  results  in  Orbiculmdea. 

The  elongate  form  of  the  shell  in  Lingvla  as  well  as  in  many 
other  genera  is  determined  by  the  length  of  the  pedicle  and 
freedom  of  motion.  The  discinoid,  or  discoid,  form  of  Orttcu- 
hidea  and  Disdnisca  among  the  Brachiopods,  and  Anomia 
among  Pelecypods,  is  determined  by  the  horizontal  position  of 
the  valves,  which  are  attached  to  an  object  of  support  by  a 
more  or  less  flexible,  very  short  organ,  a  pedicle  or  byssus,  f 

without  calcareous  cementation.    This  mode  of  growth  is  cha^  ! 

acteristic  of  all  the  discinoid  genera,  but  as  already  shown,  the  ! 

early  stages  of  Paleozoic  Orbiculoidea  have  straight  hinge  lines  i 

and  marginal  beaks,  and  in  the  adult  stages  of  the  shell  the 
beaks  are  usually  subcentral  and  the  growth  holoperipheraL 
This  adult  discinoid  form,  which  originated  and  was  acquired 
through  the  conditions  of  fixation  of  the  animals,  has  been  ^ 

accelerated  in  the  recent  Disdniscay  so  that  it  appears  in  a  free 
swimming  larval  stage.  Thus,  a  character  acquired  in  adoles- 
<^ent  and  adult  stages  of  Paleozoic  species  through  the  mechani- 
cal conditions  of  growth,  appears  by  acceleration  in  larval 
stages  of  later  forms  before  the  assumption  of  the  condition  of 
fixation  which  first  produced  this  character. 

The  two  chief  subfamilies  of  the  Terebratellidse  undergo 
complicated  series  of  metamorphoses  in  their  brachial  struc- 
ture. Generic  characters  in  this  family  are  generally  based  upon 
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the  form  and  disposition  of  the  brachia  arid  their  supports. 
The  highest  genera  in  one  subfamily,  which  is  austral  in  dis- 
tribution, pass  through  stages  correlated  with  the  adult 
structure  in  the  genera  Owyniay  (Xstella,  Bouchardia^  Megerlina, 
MagoB,  Magasella,  and  TerebrateUaj  and  reach  their  final  develop- 
ment in  MageUania  and  Neothyris,  The  higher  genera  in 
Another  subfamily,  boreal  in  distribution,  pass  through  meta- 
morphoses correlated  with  the  adult  structures  of  Ovrynia, 
Oistellay  Platidia,  Ismenia,  Muhlfeldtia,  Terebratalia,  and  Dallina. 
The  first  two  stages  in  both  subfamilies  are  related  in  the 
fiame  manner  to  Qwynia  and  Oistdla.  The  subsequent  stages 
are  different  except  the  last  two,  so  that  the  MageUania 
structure  is  similar  in  all  respects  to  the  DaUina  structure, 
and  Terdyraiella  is  like  Terebratalia.  Therefore,  MageUania  and 
Terebratella  are  respectively  the  exact  morphological  equiv- 
■alents  to,  or  are  in  exact  parallelism  with  DaUina  and 
Terebraialia. 

The  stages  of  growth  of  the  genera  belonging  to  the  two  sub- 
families Dallininffi  and  Magellaniinse  are  further  correlated  in 
the  accompanying  tables. 

The  simplest  genus,  Gyrynia,  as  far  as  known,  passes  through 
no  brachial  metamorphoses,  and  has  the  same  structure 
throughout  the  adolescent  period,  up  to  and  including  the 
mature  condition.  In  the  ontogeny  of  OisteUa,  the  gwyniform 
stage,  through  acceleration,  has  become  a  larval  condition. 
In  Platidia,  the  dsteUiform  structure  is  accelerated  to  the  imma- 
ture period,  and  in  Ismenia  (representing  an  ismeni/brm  type  of 
structure  in  the  higher  genera),  the  gwyniform  and  dstdliform 
stages  are  larval,  and  the  platidifonn  represents  an  adolescent 
condition.  Similar  comparisons  may  be  made  in  the  other 
genera.  Progressively  through  each  series,  the  adult  structure 
of  any  genus  forms  the  last  immature  stage  of  the  next  higher, 
until  the  highest  member  in  its  ontogeny  represents  serially, 
in  its  stages  of  growth,  all  the  adult  structures,  with  the  larval 
and  immature  stages  of  the  simpler  genera.  It  is  evident  that 
in  the  identification  of  species  belonging  to  the  Terebratel- 
lidse,  whether  recent  or  fossil,  the  strict  specific  characters 
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last  be  given  first  consideration.  Species,  therefore,  must  be 
ased  upon  surface  ornaments,  form  and  color,  within  certain 
mits,  and  genera  only  upon  structural  features  developed 
tirough  a  definite  series  of  changes,  the  results  of  which  are 
ermanent  in  individuals  evidently  fully  adult. 
In  each  line  of  progression  in  the  TerebratellidsB,  the  accel- 
ration  of  the  period  of  reproduction,  by  the  influence  of 
Qvironment,  threw  oflF  genera  which  did  not  go  through  the 
omplete  series  of  metamorphoses,  but  are  otherwise  fully 
dult,  and  even  may  show  reversional  tendencies  due  to  old 
ge ;  so  that  nearly  every  stage  passed  through  by  the  higher 
enera  has  a  fixed  representative  in  a  lower  genus.  Moreover, 
iie  lower  genera  are  not  merely  equivalent  to,  or  in  exact 
arallelism  with,  the  early  stages  of  the  higher,  but  they 
xpress  a  permanent  type  of  structure,  as  far  as  these  genera 
re  concerned,  and  after  reaching  maturity  do  not  show  a 
mdency  to  attain  higher  phases  of  development,  but  thicken 
he  shell  and  cardinal  process,  absorb  the  deltidial  plates,  and 
xhibit  all  the  evidences  of  senility. 

Explanation  op  Plate. 

Morphogeny  of  MageUaniinse. 

The  figures  in  the  left  hand  column,  A-H,  represent  the 
tages  in  the  ontogeny  of  the  brachial  supports  in  MageUania, 
ne  of  the  highest  genera  of  the  family  Terebratellidse.  In  the 
ight  hand  column  are  shown  the  adult,  permanent,  generic 
tructures,  corresponding  to  the  stages  of  MageUania. 

Terebratella  passes  through  all  the  stages  from  A  to  6,  Maga- 
ella  from  A  to  F,  and  so  on,  as  far  as  known  for  each  lower 
^enus. 

All  figures  are  drawn  of  approximately  the  same  length,  to 
EUiilitate  comparison,  in  consequence  the  younger  stages  are 
Quch  enlarged. 
?ig.  A.  — Early  larval  brachiopod,  without  calcified  brachial 

supports,  but  with  circlet  of  tentacles  on  lophophore. 

The  gwyiiiform  stage. 
?ig.  Al. — Owynia  capsula  JeflFreys,  a  morphic  equivalent  of 

larval  stage,  figure  A. 
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Fig.  B.  — Later  stage  of  A,  showing  growth  of  septum  and 
consequent  introversion  of  edge  of  lophophore.  Oiw- 
teUiform  stage. 

Fig.  Bl. — OisteUa  neapolitana  Scacchi,  showing  calcification  of 
loop  attached  to  septum^  and  other  adult  features. 
Morphic  equivalent  of  stage  B  of  MageUania. 

Fig.  C.  — Third  stage  of  MageUania,  with  small  ring  on  sep- 
tum.   Bovxhardiform  stage. 

Fig.  Ca. — Side  view  of  same. 

Fig.  CI. — Bouchardia  rosea  Mawe,  adult,  showing  ring  on  sep- 
tum as  in  C. 

Fig.  D.  — Megerliniform  stage  of  MageUania. 

Fig.  Da. — Side  view,  shoeing  growth  of  descending  branches 
as  prongs  on  side  of  septum. 

Fig.  Dl. — Megerlina  lamarckiana  Davidson,  adult  form  of 
brachial  supports. 

Fig.  E.  — Magadiform  stage  of  MageUania,  showing  completion 
of  descending  branches. 

Fig.  El. — Magaspumilus  Sowerby,  the  Cretaceous  prototype  of 
this  structure. 

Fig.  F.  — MagaseUiform  stage,  showing  union  of  descending 
and  ascending  branches. 

Fig.  Fl. — MagaseUa  cumingii  Davidson. 

Fig.  G.  — TerabrateUiform  stage,  representing  the  finished  type 
of  structure  in  Terebratella^  dorsata. 

Fig.  Gl. — Terehratdla  rubicunda.  Morphically  equivalent  ta 
G,  but  showing  more  mature  features. 

Fig.  H. — Final  stage  of  MageUania  venosa,  produced  by  resorp- 
tion of  the  septum  and  connecting  bands  of  the  tere- 
bratelliform  stage. 

Fig.  HI. — Magdlania  flavescens  Lamarck. 
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CERTAIN  SHELL  HEAPS  OF  THE  ST.  JOHN'S  RIVER, 
FLORIDA,  HITHERTO  UNEXPLORED. 

By  Clarence  Bloomfield  Moore. 

{Continued  from  February  Number,  189S,) 

{Third  Pap^.) 
TICK  ISLAND  (vOLUSIA  COUNTY). 

Tick  Island  can  be  reached  by  entering  Lake  Dexter  at  its 
union  with  the  St.  John's  (see  map  with  the  first  paper  of  this 
series),  and  continuing  across  it  and  along  Spring  Garden  Creek, 
a  distance  of  about  four  miles  in  all,  until  a  landing  is  reached 
on  the  southern  side  of  the  creek.  The  island  was  entirely 
unknown  in  connection  with  scientific  research  until  visited 
by  the  writer  in  February,  March  and  April,  1891.  Other 
visits  were  made  in  January,  1892,  January  and  March,  1893 ; 
in  all  twenty-two  days  have  been  devoted  to  the  shell  heaps 
and  burial  mound  on  Tick  Island,  with  a  large  party  of  assis- 
tants ;  but  so  interesting  is  the  place,  and  so  extended  the 
remains  left  by  a  race  now  passed  from  sight  that  much  still 
awaits  a  thorough  investigation. 

In  connection  with  many  acres  of  shell  deposit  is  an  inter- 
esting burial  mound  of  sand,  described  by  the  writer  in  the 
American  Naturalist,  issues  of  February  and  July,  1892. 
Thirty  feet  south  of  the  great  burial  mound  is  a  small  mound, 
six  feet  in  height  and  180  feet  in  circumference,  composed  of 
fragments  of  shell  mingled  with  sand,  so  closely  packed 
that  a  pick  is  necessary  for  the  work  of  excavation.  The 
mound  is  covered  with  palmettoes  whose  roots,  closely  inter- 
twined, lend  an  additional  diflBculty  to  the  work  of  the 
explorer.  As  to  the  nature  of  this  mound  the  writer  is  unde- 
cided. 

Somewhat  over  100  yards  distant  from  the  great  burial 
mound  in  a  northeasterly  direction  is  a  crescentic,  or  rather  a 
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bean-shaped,  shell  heap  573  feet  in  length,  with  a  mazimum 
breadth  of  base  of  233  feet.  The  height  is  somewhat  irregu- 
lar, averaging  about  eight  feet  from  the  surrounding  level, 
though  the  shell  deposit  is  found  sunk  deep  into  the  marshy 
soil.  Excavations  at  various  points  yielded  nothing  of  inter- 
est. 

SHELL  RIDGES,  TICK  ISLAND. 

About  a  quarter  of  a  mile  south  of  the  bean-shaped  shell 
heap  lie  acres  of  shell  ridges  inadequately  investigated  by  the 
writer.  Upon  one  of  these  ridges  are  the  remnants  of  a  live 
oak,  now  destroyed  by  fire,  but  growing  at  the  time  of  the 
writer's  first  visit  and  then  measured  by  him.  Taken  at  a 
point  five  feet  from  the  base  the  circumference  was  sixteen  feet 
or  twenty-three  feet,  three  feet  from  the  base  over  projecting 
knots.  At  a  distance  of  twelve  feet  from  the  trunk  of  this 
tree  an  excavation,  7  ft.  by  4  ft.,  converging  to  a  depth  of  9  ft., 
was  made.  After  1  ft.  6  in.  of  humus,  shell  was  reached. 
From  the  start  fragments  of  piottery  were  found  in  great  abun- 
dance, the  ornamented  outnumbering  the  plain.  It  was  rude 
and  thick  in  character,  made  from  clay  through  which  vege- 
table fibre,  destroyed  in  the  process  of  baking,  had  left  minute 
canals.  To  overcome  a  too  porous  character,  it  had  been,  pre- 
vious to  baking,  thinly  coated  with  clay  on  the  outside.  The 
clay  contained  no  admixture  of  pounded  shell  or  of  gravel, 
which  is  rarely  if  ever  met  with  in  the  shell  heaps  of  the  St, 
John's.  The  manner  of  ornamentation  mainly  consisted  of 
straight  lines  in  various  combinations  as  shown.  Many  pieces 
in  addition  had  indentations  in  connection  with  lines,  as  fig- 
ured by  Wyman ;  while  the  marking  of  others  consisted  of 
series  of  concentric  circles  of  increasing  size. 

At  a  depth  of  7  ft.  6  in. — ^a  depth  sufficient  to  clearly  prove 
its  contemporary  origin  with  the  shell  heap— was  found  a 
fragment  of  ornamented  pottery,  with  a  turned  lip,^  the  only 

^By  **)ip"  the  writer  means  a  turning  out  at  one  point  of  the  upper  margin  through 
which  fluid  may  pass,  and  not  a  turned  rim  encircling  the  pot  Such  turned  rims  are 
by  no  means  uncommon.  It  is  taken  for  granted  that  Professor  Wyman  meant  to 
express  the  same  idea  in  the  use  of  the  word  **  lip." 
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specimen  of  the  sort  ever  met  with  by  the  writer  in  a  shell 
heap  of  the  St.  John's  (Fig.  1).  Professor  Wyman  says  ("Fresh 
Water  Shell  Mounds  of  the  St.  John's  River,  Florida,"  page, 

53) :  "  the  mouth  of  the  vase 
is  generally  flaring,  is  seldom 
contracted ;  we  have  seen  no 
instance  in  which  there  were 
signs  of  a  neck,  and  only  one 
in  which  there  was  anything 
like  a  turned  lip.  This  was 
from  Bartram's  Mound,  and 
was  found  on  the  surface 
where  it  had  been  thrown  out 
Fig.  1.  in  digging  up  an  orange  tree. 

Lipped  pottery,  Tick  Island.  (Actual  size.)    The  depth  of  the  holc  from 

which  it  came  was  such  that  it  must  have  been  superficial,  and 
inay  have  been  brought  there  by  the  more  recent  inhabitants. 
This  view  is  confirmed  by  the  fact  that  the  stamped  ornaments 
were  of  a  different  pattern  from  anything  found  elsewhere  in 
the  mounds,  consisting  of  a  series  of  short  parallel  ridges 
instead  of  squares."  Bartram's  Mound,  or  Little  Orange  Mound, 
is  on  the  west  side  of  the  St.  John's,  opposite  the  entrance  of  Lake 
Dexter,  and  is  not  over  five  miles  distant  from  Tick  Island. 
A  number  of  other  excavations,  some  of  larger  size,  yielded 


Sherd,  Tick  Island.    (Actual  size.) 

^abundant  sherds  of  like  quality  and  pattern.     Tick  Island 
-and  Orange  Mound,  to  which  reference  will  be  made  later,  are 
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richer  by  far  in  number  of  sherds  and  in  variety  of  pattern 
than  any  other  shell  heaps  of  the  St.  John's  explored  by  the- 


Sherd,  Tick  Island.     (>^  sire.) 

writer  who,  it  may  be  said,  has  not  confined  himself  to  locali- 
ties hitherto  unexplored,  but  has  carefully  gone  over  those 
previously  described  by  Professor  Wyman,  and  has  (January,, 


Sherd,  Tick  Island.     (Actual  size.) 

February,  March,  April,  1893)  extensively  explored  others^ 
previously  unreported  not  included  in  the  list  given  with  the 
first  paper  of  this  series. 

SHELL  HEAP  NEAR  ECONLOCKHATCHEE  CREEK  (ORANGE  COUNTY). 

In  the  prairie  about  two  miles  south  of  Lake  Harney,  and 
nearly  a  mile  distant  from  the  west  bank  of  the  St.  John's,  ia 


Digitized  by 


Google 


1893.] 


SheU  Heaps  of  Florida. 


60& 


a  large  shell  heap  covered  with  palmetto,  oak,  mulberry  and 
other  trees,  from  many  of  which  hang  trailing  vines.     It 


Sherd,  Tick  Island.     (Ji  size.) 


Sherd,  Tick  Island.     (Actual  size.) 

looms  like  an  island  in  the  prairie  which  in  wet  weather 
becomes  a  marsh.      By  ascending  the  winding  Econlock- 
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hatchee,  it  is  possible  to  tie  up  within  three  hundred  yards  of 
the  shell  heap.    Its  maximum  height  is  about  six  feet  near 


Sherd,  Tick  Island.     (Actual  size.) 


Sherd,  Tick  Island.     (>^  size.) 

the  center,  from  which  point  it  slopes  in  every  direction  toward 
the  surrounding  prairie. 

Excavation  I. 

At  the  apex  of  the  mound  a  hole,  slightly  converging,  6 
ft.  by  4  ft»  by  7  ft.  deep,  was  dug.    Beginning  at  a  level  one  foot 
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from  the  surface  and  continuing  through  a  layer  two  feet  in 
thickness,  were  numerous  human  bones.  These  bones  were 
broken  into  fragments  and  lay  at  random  throughout  the 
entire  stratum.  Some  were  found  immediately  upon  a  fire- 
place,  and  at  least  one  of  these  human  bones  showed  marks  of 
fire.  They  were  treated  in  respect  to  breakage  as  were  the 
bones  of  lower  animals  found  with  them,  and  the  areas 
of  fracture  were  of  the  same  dark  brown  color  as  the 
rest  of  the  bone.  The  bones  were  so  scattered  that  any  esti- 
mate as  to  the  number  of  bodies  represented  would  be  impos- 
jsible,  but  fragments  of  at  least  four  crania  were  met  with. 
Few  fragments  of  bone  were  in  condition  for  measurement. 
The  average  lateral  diameter  of  three  portions  of  tibise  was 
59.9%  of  the  average  antero-posterior  diameter.  As  stated  in 
previous  papers,  these  measurements  were  taken  just  where 
the  nutrient  artery  enters  the  bone.  Of  three  humeri  one  was 
perforated. 

Composition  of  the  Mound  at  Point  of  Excavation. 

(a)  1  ft. — Sand  and  powdered  shell,  containing  pottery,  plain 
and  ornamented,  with  fragments  of  bones  of  edible  animals. 

(6)  2  ft. — Sand,  powdered  shell  and  a  slight  admixture  of 
shells.  Numerous  fragments  of  human  bones  were  found 
throughout  this  layer,  in  association  with  fragments  of  animal 
bones,  among  which  was  half  the  lower  jaw  of  a  dog  and  fae- 
ces of  animals.  At  the  bottom  of  this  layer,  though  not  cov- 
ering the  entire  area,  was  a  fire-place.  Absolutely  no  pottery 
in  this  stratum. 

(c)  1  ft  6  in. — Ampullarise,  paludinse  and  uniones,  with 
slight  admixture  of  sand.  No  pottery  and  no  bones  of  ani- 
mals. 

((2)  2  ft.  6  in. — Mixture  of  sand  and  shell.  No  remains  of 
any  sort. 

In  the  upper  layer  were  found  a  small  piece  of  chipped 
chert,  a  fragment  of  a  rude  implement  of  bone  and  a  rude 
disc  of  shelly  rough  at  the  margin  and  perforated  in  the  cen- 
ter, having  a  diameter  of  1^  inches  and  a  thickness  of  ^  inch. 

In  the  Report  of  the  Bureau  of  Ethnology,  1880-1881, 
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Plate  XXVII,  fig.  2,  an  almost  exact  counterpart  of  this  shell 
disc  is  given,  with  the  exception  that  the  perforation  is  larger 
and  irregular.  It  is  described  as  one  of  the  stages  in  the  manu- 
facture of  shell  fish-hooks  by  the  Indians  of  California ;  but 
as  fish-hooks  of  any  material  are  not  found  in  the  mounds  of 
the  St.  John's  this  disc  may  be  considered  a  discoidal  bead. 

A  second  excavation  on  the  east  side  of  the  mound  showed, 
as  before,  pottery  in  the  upper  layer  and  none  in  those  below. 
Six  fragments  of  bone  were  met  with,  of  which  two  were 
human. 

In  this  shell  heap  the  hypothesis  of  burials,  even  of  discon- 
nected bones,  would  seem  untenable,  as  absolutely  nothing 
found  in  association  with  them  pointed  to  interments.  A  por- 
tion of  the  remains  of  this  probably  cannibalistic  feast  can  be 
seen  at  the  Wagner  Free  Institute,  Philadelphia. 

The  finding  of  a  bone  belonging  to  the  dog  is  entirely  novel 
in  the  shell  heaps  of  the  St.  John's.  Professor  Wyman's 
searches  yielded  no  canine  remains*  nor  has  the  writer  hitherto 
upon  any  other  occasion  found,  to  the  best  of  his  knowledge, 
-any  portion  of  the  skeleton  of  the  dog  in  the  river  mounds. 
Wyman  was  aware  of  no  evidence  to  show  the  presence  of 
domestic  dogs  on  the  river  in  early  times,'  and  cites  Le 
Moyne's  list  of  animals  supposed  to  have  been  seen  by  the 
French*  (1565),  from  which  the  dog  is  omitted.  On  the  other 
hand,  Cabeja  de  Vaca,  Treasurer  of  the  expedition  of  Pam- 
philo  de  Narvaez  (1527),  found  dogs*  among  the  natives  dur- 
ing his  wanderings  along  the  coast  of  northwestern  Florida, 
and  in  other  portions  of  his  journey.  He  makes  no  comment 
as  to  their  origin,  as  he  doubtless  would  have  done  had  they 
been  pointed  out  as  curiosities,  and  it  is  hardly  reasonable  to 
suppose  that,  at  so  early  a  period,  their  derivation  can  have 
been  from  a  European  source.  The  bones  of  dogs  are 
reported  from  a  shell  heap  at  Tampa.*  The  writer  learns  how- 

»"  Fresh  Water  Shell  Mounds  of  the  St.  John's  River,  Florida,"  page  80. 
'  Loc.  cit. 
*  Loc.  cit; 

6  "  The  Narrative  of  Alvar  Nunez  Cabepa  de  Vaca,"  translated  by  Buckingham 
Smith,  Washington,  1861,  page  41,  et  al. 
•"Tampa  Sunland  and  Tribune,"  Nov.  18,  1876. 
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ever  that  this  discovery  was  superficial.  De  Soto,  who  landed 
at  Tampa,  had  numerous  fierce  dogs,  and  found  great  quanti- 
ties of  dogs  among  the  Indians  of  Georgia.  Bones  supposed 
to  be  of  the  dog  are  in  the  stone  graves  of  Tennessee.'^ 


Lower  jaw  of  dog  from  Florida  Shell  Heap,  }. 

Dr.  Dall  regards  it  as  presumable  that  the  coyote  has  been 
domesticated  along  our  southern  border  from  time  immemor- 

'Dr.  Joseph  Jones,  "  Antiquities  of  Tennessee,"  page  9. 
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ial,  though  perhaps  as  an  occasional  curiosity  in  many  tribes, 
rather  than  a  usual  companion.  During  nine  years  explora* 
tion  he  found  one  dog's  skull  in  an  Aleutian  shell  heap,  a  pre* 
historic  deposit,  and  only  one.^ 

The  dog  has  never  yet  been  found  fossil  in  Florida,  though 
the  fossil  fauna  of  the  state  would  suggest  its  presence.' 

In  view  of  the  fact  that  but  a  single  fragment  of  a  canine 
skeleton  has  been  found  on  the  river,  and  that  specimen  at  no 
great  distance  from  the  surface,  it  may  be  well,  before  arriving 
at  any  definite  conclusion,  to  await  a  farther  investigation. 

Professor  Cope  has  prepared  the  following  note . 

"  The  lower  jaw  of  the  dog  found  by  Mr.  Moore  presents  a 
number  of  peculiarities.  In  the  first  place,  its  proportions  are 
not  those  of  either  the  wolf  or  coyote.  In  the  next  place,  the 
fourth  premolar  is  absent  and  the  short  diastema  which  occu- 
pies its  place  is  so  much  shorter  than  that  which  would  result 
were  the  tooth  lost  from  the  jaw  of  most  species  and  varieties 
of  Canis,  that  it  looks  as  if  the  absence  were  normal  to  the 
animal,  as  in  the  genus  Tomarctus.  This  tooth  is  sometimes 
wanting  in  some  domesticated  dogs,  but  the  deficiency  occurs 
in  dogs  with  convex  foreheads,  which  are  the  product  of  much 
civilization.  In  the  third  place,  the  metaconid  is  larger  than 
in  the  wolf  or  coyote,  and  the  domesticated  dogs  generally. 
Finally  the  heel  of  the  sectorial  is  peculiar.  The  entoconid  is 
more  conic  than  usual,  and  such  crest  as  it  develops  does  not 
form  the  outer  wall  of  the  heel,  but  is  directed  more  inwardly 
than  usual. 

These  peculiarities  are  remarkable,  and  render  it  desirable 
that  more  specimens  should  be  obtained.  The  jaw  is  not  ref- 
erable to  any  domesticated  species  or  race  with  which  I  have 
compared  it.  I,  however,  have  not  seen  the  skull  and  denti- 
tion of  the  Spanish  terrier,  which,  from  its  appearance,  I 
should  suppose  to  have  originated  from  an  African  jackal 
allied  to  Canis  mesomelaSy  and  to  have  been  probably  intro- 
duced into  Spain  by  the  Moors.  Some  of  these  dogs  may 
have  been  introduced  into  Florida  by  the  Spainards, — ^E.  D* 

COPK." 

•Dr.  W.  H.  Dall,  private  letter. 
•Cope. 
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ORANQE  MOUND  (ORANGE  COUNTY). 

This  interesting  mound  is  reached  by  turning  to  the  west 
from  the  river  into  a  lagoon,  and  continuing  about  500  yards 
after  leaving  the  channel.  In  a  straight  line  it  is  ten  miles 
south  of  Lake  Harney,  but  so  devious  is  the  river  that  three 
times  that  number  probably  would  not  be  an  overestimate  of 
the  distance  by  boat,  by  which  means  alone  can  access  to  the ' 
mound  be  had.  Le  Baron  (Smithsonian  Report,  1882,  page 
102)  refers  to  Orange  Mound.  He  made  no  investigations  and 
puts  the  height  at  forty  feet ;  probably  a  misprint  for  fourteen, 
its  maximum  altitude.  His  other  dimensions  are  likewise 
faulty. 

The  mound,  crescentic  in  shape,  lies  north  and  south.  Its 
length,  following  the  ridge  of  the  crescent,  is  560  feet ;  its  maxi- 
mum width  260  feet.  It  slopes  on  every  side  toward  the  water 
and  oflFers  usually  a  secure  retreat  for  numerous  large  hard- 
shell turtles  which  visit  it  to  deposit  their  eggs.  By  cutting 
off  their  escape  to  the  water,  the  crew  of  the  writer's  boat  in 
one  morning  secured  five,  and  doubtless  the  aborigines  in  the 
same  manner  obtained  this  staple  article  of  diet. 

The  mound  has  been  under  cultivation  for  the  growth  of 
cane,  and  a  tumble-down  shed,  where  once  an  old  caldron 
stood,  is  very  picturesque,  shadowed  by  toweringi  palmettoes 
and  flanked  by  a  tropical  growth  of  bananas. 

Surface  pottery  is  abundant,  both  plain  and  stamped  in 
squares.  It  is  of  fairly  good  quality  and  probably  has  no 
connection  with  the  builders  of  the  shell  heap.  Orange 
Mound  was  visited  by  the  writer  a  number  of  times  during 
the  winter  of  1891  and  photographs  secured ;  but  February  7, 
8,  9, 1892  and  two  days  of  the  winter  of  1893  were  devoted  to 
serious  excavations. 

Excavation  I. 

About  the  center  of  the  mound  at  its  highest  point,  12J  ft. 

by  8  ft.  by  15  ft.  deep,  converging.    The  first  foot  was  through 

a  layer  of  loam  filled  with  pottery  of  the  variety  seen  on  the 

surface.    At  a  depth  of  one  foot  was  found  a  shell  chiseU 

41 


Digitized  by 


Google 


616 


The  American  Naturalist. 


[July, 


small  and  perfect  The  next  three  feet  consisted  of  ampul- 
larisB  loosely  thrown  together,  with  a  slight  admixture  of 
sand.    Many  of  these  shells  were  of  extraordinary  size,  among 


Sherd,  Orange  Mound. 


(Actual  size.) 


them  being  found  specimens  far  surpassing  all  -previoufl 
records  known  to  science.  At  a  depth  of  \\  ft.  were  clearly 
defined  traces  of  a  fire-place.  Through  the  layer  of  ampul- 
larise  and  in  the  succeeding  stratum,  con- 
sisting of  one  foot  of  brown  sand, 
mingled  with  ampullarise,  unionidee  and 
paludinse,  pottery  was  abundant,  thick 
and  coarse  in  character,  with  a  certain 
percentage  decorated  with  lines. 

In  its  method  of  manufacture,  namely, 
the  admixture  with  the  clay  of  vegetable 
fibre,  which  subsequent  heat  had  des- 
troyed, leaving  the  material  porous  in 
character,  it  resembled  the  pottery  of  the 
shell  ridges  at  Tick  Island  and  of  some 
other  deposits  of  the  river,  some  sherds 
being  so  much  as  .7  inch  in  thickness. 
The  patterns  varied  considerably  as  to 
the  arrangement  of  lines,  and  in  certain 
ones  decorations  appeared  on  the  upper 
margin  of  the  rim  (Fig.  2). 
Some  fragments  with  inverted  rim  were 


Fig.  2. 
Orange  Mound,    (yi  size.) 
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thickest  at  the  top,  the  general  thickness  being  .6  inch,  thick- 
ness of  rim  1.2  inches. 

At  a  depth  greater  than  five  feet  not  a  fragment  of  pottery 
was  encountered.  Fire-places  were  found  at  varying  depths, 
while  throughout  the  entire  excavation  bones  of  the  turtle, 


Sherd,  Orange  Mound.     (^  size.) 


Sherd,  Orange  Mound.     (Actual  size.) 

deer,  alligator  and  other  edible  animals  were  met  with.  At  a 
depth  of  4i  feet,  in  a  layer  of  brown  sand,  with  a  percentage 
of  shell  intermingled,  strongly  reminding  the  writer  of  the 
brown  sand  layer  in  the  Tick  Island  burial  mound,^*  a  num- 
'®  Amkbican  Naturalist,  February  and  July,  1892. 
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ber  of  human  bones  were  encountered.  They  were  somewhat 
disturbed  by  the  digging  but  were  neither  crushed  nor  broken 
as  are  the  bones  of  the  shell  heaps,  and  it  was  evident  that 
interments  had  taken  place.  Below  the  bones  was  a  layer  of 
pure  white  sand,  so  common  in  the  burial  mounds.  This 
stratum  seemed  to  a  great  extent  to  be  local,  being  1}  feet 
through  at  the  thickest  part,  namely,  the  northwest  part  of  the 
excavation,  diminishing  on  the  east  and  west  and  being 
entirely  lost  on  the  south.  Further  investigations  showed 
the  white  sand  layer  to  decrease  in  thickness  to  the  north, 
being  but  four  inches  thick  at  a  distance  of  three  feet  beyond 
the  excavation. 


Sherd,  Orange  Mound.     (}i  size.) 

By  digging  with  trowels  into  the  south  side  of  the  excava- 
tion, in  a  layer  of  almost  pure  brown  sand  was  found  the 
skeleton  of  a  woman,  buried  at  length  in  a  horizontal  position 
in  perfect  anatomical  order.  The  skeleton  as  it  lay  measured 
5  feet,  li  inches  in  length.  The  position  of  the  skull  was  10*^ 
south  of  west,  the  feet  pointing  10°  north  of  east.  The  fore- 
arm lay  across  the  pelvis.  The  body  had  been  buried  upon 
its  left  side  and  the  left  leg  and  arm  were  missing.  It  is 
almost  certain,  in  view  of  the  presence  of  every  other  bone  of 
the  skeleton,  that  these  members,  extending  somewhat  from 
the  body,  unlike  the  right  arm  and  leg,  were  thrown  out  by 
the  spades. prior  to  troweling  into  the  side  of  the  excavation. 
The  skull  was  somewhat  crushed.  The  femur  was  14^  inches 
in  length  (tape) ;  the  humerus  was  not  perforated.  The  tibia 
in  lateral  diameter  was  58.2%  of  the  fore  and  aft  diameter, 
showing  decided  platycnemism. 
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About  one  foot  south  of  this  burial  on  a  line  with  the  ribs 
was  found  what  was  probably  a  burial  of  the  kind  so  well 
known  in  some  of  the  sand  mounds  of  the  river  and  of 
the  coast,  where  the  body,  previously  exposed  to  the  ele- 
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Sherd,  Orange  Mound.     (^  size.) 

ments,  is  denuded  of  flesh  before  burial.  As  a  rule,  the 
larger  bones  are  placed  in  a  bundle  horizontally  and  are 
surmounted  by  the  skull.  In  this  case  the  cranium  lay  below 
the  bones.  Above  it  in  immediate  association  were  the  larger 
bones  of  the  body.  The  lower  jaw  lay  about  six  inches  from 
the  upper  jaw  to  oner  side  with  the  teeth  turned  away.  A  few 
vertebrse  were  beneath  the  head,  while  two  heel  bones  were 
with  the  bundle.  Upright  by  the  skull  was  a  femur  belong- 
ing to  another  body.      All  these  bones  were  badly  decayed 
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being  in  a  far  worse  condition  than  those  of  the  skeleton  at 
length. 

To  return  to  the  main  excavation.  Below  the  layer  of 
white  sand  were  two  feet  of  brown  sand  and  shell  intermingled, 
and  beneath  this  was  a  stratum  2  feet  9  inches  in  depth  com- 
posed of  crushed  shells  with  a  very  slight  admixture  of  sand. 
At  a  depth  of  8  feet  were  more  human  bones  disarranged  by 
the  digging.  At  a  depth  of  8^  feet  a  cranium  was  found,  with 
bones  of  the  face  missing,  except  a  half  of  the  lower  jaw.    In 


Sherd,  Orange  Mound.    (Actual  site.) 

association  were  bones  of  the  lower  animals.  At  the  same 
level  as  the  skull,  and  where  they  might  be  looked  for,  in  ana- 
tomical order  were  pelvis,  femur,  tibia,  fibula  and  foot  bones 
complete.  A  femur  lay  somewhat  apart.  It  is  possible  that 
this  femur,  not  in  association  with  the  pelvis  or  with  the  tibia 
which  was  found  lying  across  the  first  tibia  in  anatomical 
order,  may  have  been  separated  from  the  skeleton  by  the 
shifting  of  sand  caused  by  trampling  in  earlier  stages  of  the 


Digitized  by 


Google 


1893.]  Shdl  Heaps  of  Florida.  621 

mound."  Between  the  skull  and  pelvis  lay  decaying  frag- 
ments of  ribs.  It  is  probable  that  the  missing  arm  bones 
extending  upward  were  those  inadvertently  disarranged  by 
digging  half  a  foot  above. 

At  a  depth  of  8J  feet  immediately  below  the  bones  was  a 
layer  two  feet,  nine  inches  in  thickness,  consisting  of  the 
ordinary  crushed  shell  of  the  shell  heaps,  with  fire-places, 
bones  of  the  lower  animals,  etc.,  as  ordinarily  found.  Nothing 
of  further  interest  was  met  with. 

Diagram  of  the  northern  side  of  this  excavation  is 
appended. 

A  number  of  other  excavations  were  made  in  various  por- 
tions of  the  mound.  No  pottery  was  met  with  below  5J  feet 
anywhere  near  the  center  of  the  mound,  though  near  the  mar- 
gin— ^probably  a  later  deposit — pieces  were  found  at  a  depth 
of  seven  feet.  Eighty-eight  feet  from  the  first  excavation  on 
the  northern  slope  of  the  mound  seven  feet  below  the  surface 
was  found  a  portion  of  a  rude  spear  head  of  red  chalcedony, 
1}  inches  in  length.  In  this  excavation  the  glandina  trun- 
cata  was  comparatively  numerous,  some  thirty  or  fourty  speci- 
mens being  present.  This  land  shell  is  of  infrequent  occur- 
rence in  the  mounds. 

Of  the  four  humeri  found  during  the  first  excavation  not 
one  was  perforated.  The  three  tibise  exhumed  in  a  condition 
for  measurement  had  an  average  of  58.0  per  cent  lateral 
diameter  as  compared  to  the  antero-posterior  diameter.  No 
crania  were  saved. 

To  those  interested  in  the  archaeology  of  Florida,  the  result 
of  the  investigation  conducted  at  Orange  Mound  must  be 
regarded  as  of  considerable  importance.  It  will  be  remem- 
bered that  to  the  present  time  no  conclusive  evidence  has 
been  secured,  assigning  to  any  sand  mounds  of  the  river  an 
origin  contemporary  with  the  shell-heaps.  That  burials  took 
place  at  Orange  Mound  in  a  regular  stratified  mound  of  sand 
is  beyond  the  shadow  of  a  doubt,  and  that  the  burial  mound 
was  not  made  upon  an  abandoned  shell-heap,  perhaps  long 

"  This  shifting  of  bones  is  not  uncommon  according  to  Topinard,  Revue  d' Anthro- 
pologie,  1886,  page  742. 
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ler  the  eaters  of  shell-fish  had  passed  away,  is  irrefutably 
lown  by  the  three  feet  of  ampuUarise  piled  above.  It  must 
ierefore  be  admitted  that  the  aborigines  of  the  shell  heaps, 
i  one  instance  at  least,  interred  their  dead  in  a  sand  mound 
L  every  respect  similar  to  many  burial  mounds  of  the  St. 
^hn's,  and  the  writer  considers  it  so  unlikely  that  the  strati- 
3d  burial  mound  met  with  in  the  center  of  the  great  shell- 
eap  at  Orange  Mound  is  an  isolated  case  in  respect  to  the 
lethod  of  sepulture  of  the  eaters  of  shell-fish  that  at  least  the 
rection  of  some  of  the  sand  mounds  of  the  river  by  the  men 
ho  piled  up  the  shell-heaps  would  seem  to  be  strongly  indi- 
sited. 

LONG  BLUFF  (ORANGE  COUNTY). 

This  bluff  on  the  west  bank  of  the  St.  John's  lies  directly 
n  the  water's  edge.  It  is  separated  from  a  large  shell-ham - 
lock  by  a  quarter  of  a  mile  of  marsh.  This  southerly  por- 
on  probably  is  considered  a  part  of  the  Bluff,  or  at  all  events 
as  no  distinctive  name.  Long  Bluff,  unlike  most  of  the 
lell-deposits  south  of  Lake  Harney,  is  not  composed  entirely 
f  shell  and  does  not  appear  to  owe  its  origin  solely  to  the 
ebris  of  the  meals  of  the  aborigines,  but  consists  of  sand 
lirough  which  is  a  sprinkling  of  shells.  It  is  perfectly  level 
nd  if  cleared  of  the  dense  mass  of  palmettoes  which  shade 
b,  would  be  termed  a  shell-field.  . 

A  Cache. 

About  midway  in  the  northern  portion  of  the  Bluff  an 
xcavation,  the  point  for  which  was  selected  at  random,  was 
aade,  1}  feet  through  the  sandy  loam,  with  here  and  there  an 
ccasional  shell.  Beneath  was  a  hard  conglomerate  of  sand 
nd  shell,  mostly  uniones,  about  four  inches  in  thickness, 
Lecessitating  the  use  of  the  pick.  Underneath  the  shell  layer 
^as  a  pure  white  sand,  continuing  to  water  level.  At  a  depth 
^f  eight  inches  in  this  sand,  or  2}  feet  beneath  the  surface,  by 
;ood  fortune,  was  found  what  was  probably  a  cache  of  one  of 
he  earlier  Indians.     In  a  space  no  larger  than  a  man's  hat, 
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in  actual  contact,  lay  six  chisels  or  scrapers  of  shell,  each  of 
a  different  size,  8  inches,  4^  inches,  3  inches,  2^  inches,  2 
inches,  If  inches,  in  length,  respectively ;  one  shell  gouge ; 
one  spiral  instrument  for  cutting  or  polishing,  6i  inches  in 
length,  made  from  the  columella  of  the  fasciolaria ;  four  bone 
awls ;  one  curved  awl  of  bone,  4  inches  in  length ;  one  sand- 
stone hone  or  whetstone ;  a  large  number  of  the  smaller  bones 
of  edible  animals.    (See  Plate  XVI.) 

In  order  to  ascertain  whether  these  relics  marked  the  site  of 
a  burial,  the  excavation  was  continued  until  a  trench,  15  fL 
by  4  ft.,  3  in.  by  3  ft.  to  4  ft  deep,  was  dug.  At  a  depth  of  8 
inches  from  the  surface  an  arrow  head  was  found,  and  during 
the  course  of  the  digging  another  hone,  an  oyster  shell  and 
several  pieces  of  lined  pottery  were  met  with.  There  were^ 
however,  absolutely  no  indications  of  a  burial.  The  chisels 
were  perfect,  with  one  exception,  the  hone  showed  no  marks 
of  use,  and  the  points  of  the  awls  were  intact.  These  relics 
therefore,  are  not  the  debris  of  the  shell  heaps,  and  their  num- 
ber precludes  the  possibility  of  an  unintentional  deposit. 
With  no  human  bones  in  association,  a  cache  would  seem  to 
be  indicated,  although  the  presence  of  unworked  animal 
bones — unless  to  serve  as  material  for  implements — is  difficult 
to  explain. 

In  the  southern  portion  of  the  Bluff  a  number  of  small 
excavations  were  made.  Fragments  of  human  bone,  with 
broken  bones  of  edible  lower  animals  were  met  with. 
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lOTES  ON  MARINE  LABORATORIES  OF  EUROPE. 


BY  BASHFORD  DEAN. 

In  every  country  the  Marine  Laboratory  has  become  a  need 
the  student  of  biology.  During  his  winter  studies  in  the 
iversity  it  serves  to  provide  him  with  well-preserved  mater- 
.,  often  with  living  forms  which  he  may  himself  prepare  ' 
cording  to  his  wants ;  in  summer  it  gives  him  opportunity 
see  and  collect  his  study  types  and  utilize  with  profit  and 
thout  physical  discomfort  abundant  material  relating  to  his 
idies.  To  the  investigator,  the  Marine  Laboratory  has 
come,  in  the  broadest  sense,  a  university.  He  may  there 
set  the  representative  students  of  far  and  wide,  fellow  work- 
j,  perhaps,  in  the  very  line  of  his  own  research,  and  must 
mself,  unknowingly,  teach  and  learn.  He  finds  out  gradu- 
y  of  recent  work,  of  technical  methods  which  often  happen 
)st  pertinent  to  his  present  needs.  He  may  carry  on  his 
>rk  quietly  and  thoroughly ;  his  works  of  reference  are  at 
nd;  he  has  the  most  necessary  comfort  in  working — the 
ihng  of  physical  rest,  untroubled  by  the  rigid  hours  of 
monstrations  and  lectures. 

The  importance  of  the  work  of  the  Marine  Laboratory  has 
en, keenly  appreciated  in  foreign  countries,  and  it  is  note- 
»rthy  how  large  a  number  of  the  original  researches  is  at 
9sent  conducted  at,  or  upon  material  from  these  distributing 
[iters  of  biology.  At  the  present  day  the  entire  coast  line  of 
irope  has  become  dotted  with  zoological  stations  great  and 
lall,  grown  out  of  the  resources  granted  by  societies,  private 
Jividuals  or  governments — ^perhaps  by  the  combined  eflforts 
all.  It  was  a  matter  of  great  interest  to  the  present  writer 
ring  recent  visits,  to  find  how  thoroughly  the  Marine  Labo- 
ory  system  abroad  had  become  a  part  of  every  grade  of 
)logical  work.  The  student  in  a  small  university  in  the 
enov  of  France  receives  his  first  lessons  from  material  sent 
fularly  from  Roscoflf  or  Banyuls — he  examines  living  sponges, 
droids,  lucemarians,  pennatulids,  heroes,  Loxosoma,  Comor 
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tvia  and  Amphioxus,  In  Munich,  hundreds  of  miles  from  the 
sea,  is  another  example.  Professor  Richard  Hertwig,  by  the 
aid  of  material  from  Naples,  demonstrates  the  larval  charac- 
ters of  ascidians,  or  the  fertilization  of  the  egg  of  the  sea  urchin. 
Every  group  of  European  universities  seems  to  have  central- 
ized its  marine  biological  work  in  a  convenient  locality,  and 
this  branch  of  their  needs  is  supported,  and  is  well-supported, 
even  in  countries  whose  financial  resources  are  most  limited* 
•The  importance  of  this  work  is  felt  to  such  a  degree  that  it  is 
not  from  reasons  unselfish  that  universities  have  united  in 
their  support  of  a  station  like  that  of  Naples.  This  has  become 
literally  an  emporium,  cosmopolitan,  bringing  together  side 
by  side,  perhaps  not  unnaturally,  the  best  workers  of  many 
universities  whose  observations  upon  the  best  material, 
sharpened  by  discussion  and  criticism,  are  certainly  tending 
to  become  the  most  accurate  and  the  most  fruitful  in  their 
direction  and  results. 

It  is  most  singular  that  foreign  countries  are  unquestion* 
ingly  liberal  in  the  support  of  pure  biology,  and  in  the  work  of 
marine  stations  the  tendency  is  becoming  less  and  less  on  the 
part  of  money-givers  to  ask  how  many  fish  will  be  hatched  to 
become  food  material.  Public  interest  has  been  gradually 
coming  to  be  directed  to  the  general  laws  and  the  prob- 
lems of  life  and  heredity.  This  has  well  been  a  hopeful  sign, 
and  the  European  biologists  are  not  backward  in  emphasizing 
the  importance  of  their  studies.  Professor  de  Lacaze-Duthiers 
does  not  hesitate  even  to  propitiate  the  practical  Cerberus, 
reminding  him  how  often  *  facts  have  been  found  at  every  step 
of  science  which  were  valueless  at  their  discovery,  but  which, 
little  by  little,  fell  into  line  and  led  to  applications  of  the 
highest  importance — how  the  observation  of  the  tarnishing  of 
silver  or  the  twitching  leg  of  the  frog  was  the  origin  of  photo- 
graphy and  telegraphy — ^how  the  purely  abstract  problem  of 
spontaneous  generation  gave  rise  to  the  antiseptics  of  surgery.' 

In  the  present  paper  it  may  prove  of  interest  to  examine 
briefly  the  condition  of  a  few  of  the  biological  stations  of 
Europe. 
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The  extended  sea-coast  has  ever  been  of  the  greatest  aid  to 
le  French  student — along  the  entire  northern  coast  the  chan- 
el  is  not  unlike  our  Bay  of  Fundy  in  the  way  it  sweeps  the 
'aters  out  at  the  lunar  tides.  The  rocks  on  the  coast  of  Brit- 
iny,  massive  bowlders,  swept  and  rounded  by  the  rushing 
aters,  will  at  these  times  become  exposed  to  a  depth  as  great 
s  40  feet  This  is  the  harvest-time  of  the  collector;  he  is 
uabled  to  secure  the  animals  of  the  deep  with  his  own  hand, 
>  take  them  carefully  from  the  rocky  crevices  where  they 
rould  ever  have  avoided  the  collecting  dredge.  From  earliest 
imes  this  region  has  been  the  field  of  the  naturalist.  It  was 
lere  that  Cuvier,  during  the  Reign  of  Terror,  made  his  studies 
n  marine  invertebrates  which  were  to  precede  his  Bigne 
[nimal.  The  extreme  westernmost  promontories  of  Brittany 
Lave,  for  the  last  half  century,  been  the  summer  homes  of  de 
^uatrefages,  Coste,  Audouin,  Milne-Edwards  and  de  Lacaze- 
)uthiers.  Coste  created  a  laboratory  at  Concarneau,  but  this 
las  come  to  be  devoted  to  practical  fish  culture,  and  is,  at  the 
^resent  day,  of  little  scientific  interest.  It  is  owing  to  the 
xertions  of  Professor  de  Lacaze-Duthiers  of  the  Sorbonne, 
hat  the  two  governmental  stations  of  biology  have  since 
^een  founded.  The  first  was  established  at  Roscoff,  in  one  of 
he  most  attractive  and  favorable  collecting  regions  in 
Jrittany,  and  has  continued  to  grow  in  importance  for  the  last 
wenty  years.  As  this  station,  however,  could  be  serviceable 
luring  summer  only,  it  gave  rise  to  a  smaller  dependency  of 
he  Sorbonne  in  the  southernmost  part  of  France,  on  the 
Mediterranean,  at  Banyuls,  which  had  the  additional  advan- 
age  of  a  Mediterranean  fauna. 

To  these  French  stations  should  be  added  that  of  Professor 
jiard,  at  Wimereaux  near  Boulogne,  in  the  rich  collecting  fun- 
lel  of  the  Straits  of  Dover ;  that  of  Professor  Sabatier  at  Cette, 
lot  far  from  Banyuls,  a  dependency  of  the  University  of 
Montpelier;  that  of  Marseilles  and  the  Russian  station  at 
V^ille-Franche,  near  the  Italian  frontier.  An  interesting  sta- 
tion in  addition,  is  that  at  Arcachon  near  Bordeaux,  founded 
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by  a  local  scientific  society,  and  having  at  its  command  the 
collecting  resources  of  a  small  inland  sea,  famous  for  its  oyster 
culture.  Smaller  stations  are  not  wanting,  as  at  the  Sables 
d^Olonne. 

At  Roscoflf  the  laboratory  building  looks  directly  out  upon 
the  channel.  In  its  main  room  on  the  ground  floor,  work 
places  are  partitioned  off"  for  a  dozen  investigators ;  this  on  the 
one  hand  leads  to  a  large  glass-walled  aquarium  room,  seen  in 


FRENCH  MARINE  STATION  AT  ROSCOFF,  BRITTANY. 
(From  photograph  by  author,  July,  1891.) 

the  accompanying  figure,  while  on  the  other  opens  directly  to 
adjoining  buildings  which  include  lodging  quarters,  a  well- 
furnished  library  and  a  laborator}''  for  elementary  students. 
Surrounding  the  building  is  an  attractive  garden  which  gives 
one  anything  but  a  just  idea  of  the  barrenness  of  the  soil  of 
Brittany.    From  the  sea  wall  of  the  laboratory  one  looks  out 
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over  the  rocks  that  are  becoming  exposed  by  the  receding  tide. 
A  strong  enclosure  of  masonry  serves  as  a  vivier  to  be  used  for 
experiments  as  well  as  to  retain  water  for  supplying  the  labo- 
ratory. The  students  are,  in  the  main,  those  of  the  Sorbonne, 
and  are  under  the  direction  of  Dr.  Prouho,  their  maitre  de  con- 
ferences. They  are  given  every  opportunity  to  take  part  in  the 
collecting  excursions,  frequently  made  in  the    laboratory's 
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ROSCOFF.    INTERIOR  OF  AQUARIUM  ROOM. 
(July,  1891.) 

small  sailing  vessels,  among  the  rocky  islands  of  the  neighbor- 
ing coast.  Strangers,  too,  are  not  infrequent  and  are  generously 
granted  every  privilege  of  the  French  student.  Liberality  is 
one  of  the  characteristic  features  of  Roscoff.  The  stranger  who 
writes  to  Professor  de  Lacaze-Duthiers  is  accorded  a  work 
place  which  entitles  him  gratuitously  to  every  privilege  of  the 
laboratory — his  microscope,  his  reagents,  even  his  lodging- 
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room  should  a  place  be  vacant  It  seems,  in  fact,  to  be  a  point 
of  pride  with  Professor  Lacaze  that  the  stranger  shall  be  wel- 
comed to  Roscoff,  and  upon  entering  the  laboratory  for  the 
first  time,  feel  as  much  at  home  as  if  he  had  been  there  a  week. 
He  finds  his  table  in  order,  his  microscope  awaiting  him,  and 
the  material  for  which  he  had  written  displayed  in  stately 
array  in  the  glass  jars  and  dishes  of  his  work  place.  So,  too, 
he  may  have  been  assigned  one  of  the  large  aquaria  in  the 
glass  aquarium  room — massive  stone-base  stands,  aerated  by  a 
constant  jet  of  sea  water. 

He  finds  a  surprising  wealth  of  material  at  Roscoff,  and  his 
wants  are  plentifully  and  promptly  supplied. 


r^^^'-^^^T. 


FRENCH  MARINE  STATION  AT  BANYULS-SUR-MER. 
(Oct..  1891.) 

At  Banyuls,  the  second  station  of  the  Sorbonne,  the  build- 
ings are  less  imposing  than  those  of  Roscoff.    It  is  a  plain,  three 
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story  building  facing  the  north,  at  the  edge  of  the  promontory 
which  shelters  the  harbor  of  Banyuls.  The  vivier  is  in  front 
of  the  station,  behind  is  a  reservoir  cut  in  the  solid  rock — 
receiving  the  water  of  the  Mediterranean  and  distributing  it 
throughout  the  building.  On  the  first  floor  is  a  large  aquar- 
ium room  lighted  by  electricity,  well-supplied  with  tanks  and 
decorated  not  a  little  with  statuary  donated  by  the  Adminis- 
tration of  the  Beaux-Arts.    The  bust  of  Arago  occupies  an 


BANYULS-8UR-MER.    INTERIOR  OF  AQUARIUM  ROOM. 
(Oct.,  1891.) 

important  place,  as  the  laboratory  has  been  named  in  his 
honor.  The  suit  of  a  diver,  as  may  be  seen  in  the  adjoining 
figure,  indicates  at  a  glance  the  different  tactics  in  collecting 
required  by  the  slightly  falling  tides  of  the  Mediterranean. 
The  wealth  of  living  forms  in  the  aquaria  shows  at  once  by 
variety  of  bright  colors  the  richness  of  southern  fauna.  Sea 
42 
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lillies  are  in  profusion,  and  are  gathered  at  the  very  steps  of 
the  laboratory.  The  work-rooms  of  the  students  are  on  the 
second  floor,  equipped  in  a  manner  similar  to  those  of  Boscoff. 
The  director  of  this  station  is  Dr.  Fr§d6ric  Guitel.  It  is  usual 
during  the  holidays  at  fall  or  winter,  for  the  entire  classes  of 
the  Sorbonne  to  spend  several  days  in  collecting  trips  in  the 
neighborhood.  The  region,  with  its  little  port,  is  famous  for  its 
fisheries,  and  one  in  especial  is  that  of  the  Angler,  Lophius,  a 
fish  that  would  not  be  regarded  as  especially  dainty  on  our 
side  of  the  Atlantic. 

The  station  on  the  Straits  of  Dover,  at  Wimereaux,  has 
earned  a  European  reputation  in  the  work  of  Professor  Giard. 
It  is  but  a  small  frame  building,  scarcely  large  enough  to 
include  the  advanced  students  selected  from  the  Sorbonne. 
The  laboratory  is,  in  a  way,  a  rival  of  RoscoflF,  and  it  is  note- 
worthy that  its  workers  seem  to  make  a  point  of  studying  the 
laboratory  methods  of  the  German  universities. 

The  marine  laboratory  of  Arcachon,  one  of  the  oldest  of 
France,  was  built  in  1867  by  the  local  scientific  society,  and 
was  carried  on  independently  until  the  time  of  the  losses  of  the 
Franco-Prussian  War.  Its  management  was  then  fused  with 
that  of  the  faculty  of  medicine  of  Bordeaux,  with  whose  assist- 
ance, aided  by  that  of  a  small  subsidy  from  the  government, 
the  work  of  the  institution  is  carried  on.  Arcachon,  in  itself, 
is  a  most  interesting  locality  near  Bordeaux.  It  has  become  a 
summering  place,  noted  for  its  pine  lands  and  the  broad,  sandy 
plage,  picturesque  in  summer  with  swarms  of  quaintly  dressed 
children,  the  local  head-dress  of  the  peasant  mingling  with  the 
latest  toilets  from  Paris.  Here  and  there  is  to  be  seen  that 
accompaniment  of  every  French  watering  place,  the  goat  boy 
in  smock  and  berret,  fluting  to  his  dozen  charges  who  walk  in 
a  stately  way  before  him.  The  Bay  of  Arcachon  is  a 
small,  tranquil,  inland  sea,  long  known  for  its  rich  fauna.  In 
large  part  it  is  laid  out  in  oyster  parks  which  constitute  to  no 
small  degree  the  source  of  wealth  of  the  entire  region.  Shal- 
low and  warm  waters  seem  to  give  the  marine  life  the  best 
conditions  for  growth  and  development.  The  laboratory  is 
placed  just  at  the  margin  of  the  water.    It  includes  a  dozen  or 
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more  work  places  for  investigators,  well  supplied  with  aquaria, 
a  library  on  the  second  floor,  a  small  museum  containing  col- 
lections of  local  fauna,  including  numerous  relics  of  Cetaceans 
that  have  found  their  way  into  this  inland  sea.  A  small 
aquarium  room,  opened  to  the  public,  is  well  provided  with 
local  forms  cA  fishes,  and  like  that  of  Naples,  is  eagerly  visited. 
Those  who  are  entitled  freely  to  the  use  of  the  work  places  are 
instructors  in  French  colleges,  members  of  the  Society,  and  all 
the  advanced  students  from  the  colleges  of  the  State.  For 
other  students,  work  place  is  given  upon  the  payment  of  a  fee 
whose  amount  is  regulated  each  year  by  the  trustees.  As  at 
Boscoff,  material  is  plentifully  supplied. 

The  Zoological  Station  at  Cette  is  a  direct  annex  of  the  Uni- 
versity of  Montpelier,  and  it  has  been  gladly  learned  that  the 
present  temporary  building  is  to  be  replaced  by  one  of  stone, 
which  will  enable  Professor  Sabatier  to  add  in  no  little  way  to 
the  working  facilities  of  his  students.  The  region,  in  every 
essential  regard,  is  similar  to  that  of  Banjruls. 

The  station  at  Marseilles  is  devoted  in  great  part  to  ques- 
tions relating  to  the  Mediterranean  fisheries,  and  owes,  in  a 
measure,  its  financial  support  to  this  practical  work. 

The  station  at  Ville  Franche  is  essentially  Russian.  An 
account  of  this  with  figures  has  recently  been  published 
(Russian  text)  in  Cracow.  The  station  itself  is  well  known 
through  the  work  of  Dr.  BoUes  Lee,  and  it  is  here  that  Profes- 
sor Carl  Vogt  has  been  a  constant  visitor. 

II. — England. 

The  laboratory  at  Plymouth  is  quite  a  recent  one,  first 
opened  in  1888  with  a  building  which  is,  in  many  regards, 
hardly  second  to  Naples.  This  locality  was  found  well  suitjed 
for  the  needs  of  an  extensive  marine  station.  Opposite  Brit- 
tany it  takes  advantage  of  the  same  extremes  of  tide,  and  the 
rocky  Devonshire  coast  afibrds  one  of  the  richest  collecting 
grounds.  The. situation  of  the  building  is  a  remarkable  one ; 
it  stands  at  one  end  of  the  famous  Hoe  of  Plymouth — a  broad, 
level  park  whose  high  situation  looks  far  oflF  over  the  channel. 
At  the  rear  of  the  building  are  the  old  fortifications  of  the 
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town.  As  shown  in  the  adjoining  figure,  the  building  is,  at 
the  ends,  three  storied.  On  the  ground  floor  is  the  general 
aquarium  room,  well-supplied  with  local  marine  fauna,  and 
open  to  the  public.  The  laboratory  proper  is  upon  the 
second  floor,  divided  into  eleven  compartments,  the  work 
places  of  the  students.  A  series  of  small  tanks  passes  down 
the  middle  of  the  room.    In  the  western  end  are  the  library. 


BRITISH  MARINE  LABORATORY,  PLYMOUTH. 
(August,  1892.) 

the  museum,  the  chemical,  photographic  and  physiological 
rooms.  In  the  eastern  are  the  living  quarters  of  the  director. 
The  water  supply  of  the  laboratory  is  contained  in  two  small 
reservoirs  directly  between  the  building  and  the  fortifications. 
Each  reservoir  contains  50,000  gallons,  and  the  water  supply 
is  carried  throughout  the  building  by  gas  engines.  Tidal 
aquaria  are  in  constant  use  for  developmental  studies  of  marine 
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ishes.  The  collecting  for  the  laboratory  is  aided  by  a  38-foot 
stecon  launch. 

The  present  support  of  the  station  is  not,  unfortunately,  as 
generous  a  one  as  might  be  desired.  The  station  is  obUged  to 
consider  in  the  work  of  its  director  matters  relating  to  public 
fisheries  and  is  only  enabled  by  this  means  to  secure  govern- 
mental assistance.  The  building  itself  was  constructed  by  the 
eflForts  of  tl^p  Marine  Biological  Association  of  the  United 
Kingdom,  under  whose  auspices  the  present  work  is  being 
carried  on.-  The  eflSciency  of  the  laboratory  is  in  no  little  way 
hampered  in  its  purely  scientifie  work.  The  investigators' 
tables  are  occupied  by  any  founder  of  the  Association,  or  his 
representative,  by  the  naturalist  or  institutions  who  have 
rented  them.  The  subscription  price  per  year  of  an  investi- 
gator's place  is  40  pounds,  but  tables  maybe  leased  for  as  short 
a  time  as  a  month.  The  laboratory  provides  material  for 
investigation  and  the  ordinary  apparatus  of  the  marine  labo- 
ratory, excluding  microscopes  and  accessories.  The  use  of  the 
larger  tanks  of  the  main  aquarium  is  also  permitted  to  the 
working  student.  The  work  of  the  laboratory  includes  investi- 
gation of  fishery  matters,  the  preservation  of  animals  to  supply 
the  classes  of  zoology  in  the  universities  and  the  formation  of 
type  collections  of  the  British  marine  fauna.  The  naturalist 
of  this  station  has  been,  for  a  number  of  years,  Mr.  J.  T.  Cun- 
ningham, whose  experiments  upon  the  hatching  of  the  Sole 
have  here  been  carried  on. 

Other  British  marine  stations  are  those  of  Liverpool  and  St. 
Andrews,  north-east  of  Edinburgh.  The  work  of  these  stations 
is  only  in  part  purely  biological ;  the  practical  matters  of  fish- 
eries must  be  considered  to  insure  financial  support.  In  addi- 
tion to  these  there  are  several  stations,  notably  one  south-east 
of  Edinburgh,  and  another,  recently  equipped,  on  the  Isle  of 
Man. 

At  St.  Andrews,  Professor  Macintosh  has  studied  the  ques- 
tions relating  to  the  hatching  and  development  of  the  North 
Sea  fishes.  Its  situation  upon  the  promontory  leading  into 
the  Firth  of  Forth  seems  to  have  been  especially  favorable  for 
the  study  of  the  North  Sea  fauna — the  locality,  moreover,  is 
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far  enough  northward  to  include  a  number  of  boreal  forms, 
The  importance  of  St.  Andrews  is  at  length  better  recognized, 
and  a  substantial  grant  from  the  government  will  enable  a 
large  and  permanent  marine  station  to  be  here  constructed. 
The  facilities  for  work  have,  up  to  the  present  time,  been 


DUTCH  ZOOLOGICAL  STATION  AT  THE  HELDER. 
(Fig.  from  Tijdschr.  d.  Ned.  Dierk.  Vereen,  5  Juli,  1890.) 

somewhat  primitive — a  simple  wooden  building  single  storied, 
has  been  partitioned  oflF  into  small  rooms,  a  general  labora- 
tory, with  work  places  for  half  a  dozen  investigators,  a  direc- 
tor's room,  aquarium  and  a  small  out-lying  engine  house 
with  storage  tanks.  The  laboratory  owns  a  small  sail-boat  to 
assist  in  the  work  of  collecting. 

Holland. 

Holland,  in  the  summer  of  1890,  opened  its  zoological  sta- 
tion in  the  Helder,  a  locality  which,  for  this  purpose,  had  long 
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been  looked  upon  with  the  greatest  favor.  There  is  here  an 
old  town  at  the  mouth  of  Zuyder  Zee,  the  naval  stronghold  of 
Holland,  a  station  favorable  for  biological  work  on  account  of 
the  rapid  running  current  which  renews  the  waters  of  the 
Zee.  The  station  was  founded  by  the  support  of  the  Zoological 
Society  of  the  Netherlands,  whose  valuable  work  by  the  con- 
tributions of  Hubrecht,  Hoek  and  Horst,  has  long  been  known 
in  connection  with  the  development  of  the  oyster  industry  of 
Holland.  The  work  of  the  Society  had  formerly  been  carried 
on  by  means  of  a  portable  zoological  station  which  the  investi- 
gators caused  to  be  transplanted  to  different  points  along  the 
East  Schelde,  favorable  on  account  of  their  nearness  to  the 
supplies  of  spawning  oysters.  The  present  station  at  the 
Helder  is  situated  directly  adjoining  the  great  Dyke,  a  small 
stone  building  illustrated  in  the  adjacent  figure,  two  stories, 
surrounded  by  a  small  park.  In  itself  the  laboratory  is  a 
model  one — the  rooms  are  carefully  finished  and  every  arrange- 
ment has  been  made  to  secure  working  conveniences.  A  large 
vestibule  leads  directly  into  two  laboratory  rooms,  and  by  a 
hallway  communicates  with  the  large,  well-lighted  library, 
and  the  rooms  of  the  director.  The  aquarium  room  has,  for 
convenience,  been  placed  in  a  small  adjacent  building.  The 
director  of  this  station  is  Professor  Hoek,  and  the  President  of 
the  Society  is  Professor  Hubrecht.  Among  others  present  at 
the  opening  of  the  building  may  be  mentioned,  van  Bem- 
melen,  Weber,  Vosmaer,  van  Rees,  H.einsius,  Oudemans  and 
Horst. 
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EVOLUTION  AND  DICHROMATISM  IN  THE  GENUS 
MEGASCOPS. 

By  E.  M.  Hasbrouck. 
{Continued  from  page  533,  Vol.  XXVIL) 

The  accompanying  tables  show  the  colors  of  the  young  pro- 
duced by  parents  of  known  character  as  to  plumage.*  It  will 
be  readily  seen  that  red  birds  breed  either  all  red,  all  gray,  or 
both ;  that  reds  and  grays  breed  either  all  red,  all  gray,  or 
both ;  while  gray  birds,  as  previously  stated,  invariably  breed 
true.*  Now  to  one  at  all  familiar  with  the  theory  of  reversion 
to  ancestral  characters,  the  perfect  harmony  between  the  two 
theories  is  self-evident.  Take  now,  the  pigeons,  which  are 
descended  from  a  parent  of  bluish  color,  with  certain  bars  and 
other  markings,  and  when  any  breed  assumes  by  simple  vari- 
ation a  bluish  tint,  these  bars  and  other  marks  invariably 
reappear ;  call  the  two  color  phases  of  the  common  screech-owl 
species ;  call  the  various  breeds  of  pigeons,  some  of  which  have 
bred  true  for  centuries,  species;  compare  these  and  how 
exactly  parallel  are  the  two  cases. 

Lastly :  the  widely  accepted  theory  of  the  transmission  of 
acquired  characters  comes  to  my  assistance.  Take,  for  exam- 
ple, the  great  similarity  at  certain  periods  between  the  plum- 
ages of  the  various  ducks,  which  would  indicate  that  the  com- 
mon ancestor  of  the  duck  family  was  of  a  dusky  color,  or, 
better  still,  an  example  of  to-day.  The  young  of  the  genus 
Mervla  has  the  breast  spotted  as  in  the  genus  TwrduB^  while 
that  of  the  adult  is  plain.  Now,  one  of  the  grounds  upon 
which  this  genus  is  based  is,  that  were  the  adults  spotted, 
instead  of  belonging  to  the  genus  Merula,  they  would  belong 

^  The  question  mark  in  the  third  column  signifies  that  the  number  of  young  were 
not  given. 

'  Considerable  uncertainty  was  manifested  by  some  contributors  as  to  what  consti- 
tuted a  young,  gray  bird,  they  giving  the  gray  down  as  such,  and,  while  great  care  has 
been  taken  to  avoid  all  such  data,  it  may  be  well  to  call  attention  to  possible  error. 
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to  Tardus ;  it  being  claimed  that  Merula  has  been  evolved  fi 
and  is  one  plain  above  Tardvs,  and  that  the  spotted  breast  of 
young  robin  is  a  transitory  inheritance  of  the  acquired  mi 
ings  of  the  rest  of  the  thrush  family.  If  this  be  so,  then,  a£ 
screech-owls  are  gray  in  the  down,  from  which  those  desti 
to  be  red,  afterwards  acquire  their  plumage  at  the  first  moi 
does  it  not  follow  that  the  aboriginal  bird  was  gray,  wh 
prominent  and  characteristic  markings  are  reproduced 
every  brood  of  young  ?  While  on  the  other  hand,  if  the  dc 
of  young  birds  were  red,  from  which  the  gray  birds  appea 
after  the  moult,  the  whole  theory  would  be  overturned,  br 
is  hardly  necessary  to  state  that  this  is  not  the  case ;  and 
fact  that  gray  birds  are  extremely  rare  in  some  regions,  i 
wholly  wanting  in  others,  seems  conclusive  proof  that 
gray  form  is  gradually  becoming  extinct  over  certain  area 
He  who  believes  that  each  variety  of  pigeon  known 
fanciers  has  been  independently  created,  and  that  the  vari 
color  phases  exhibited  by  individuals  of  the  same  species 
without  meaning  and  without  purpose,  will  probably  as 
that  each  species  has  been  created  with  a  tendency  to  y 
both  under  nature  and  under  domestication,  each  in  its  < 
particular  manner,  so  as  often  to  become  marked  like  o1 
species  of  the  same  genus,  and  that  a  species  has  been  crei 
with  a  strong  tendency  to  produce  young  not  the  color  of  ti 
parents,  but  other  forms  closely  connected.  To  admit  this  'v 
seems,  as  Darwin  aptly  says,  "To  reject  a  real  for 
unreal,  or  at  least  for  an  unknown  cause.  It  makes  the  w< 
of  God  a  mere  mockery  and  deception,"  and  "  I  would  ak 
as  soon  believe  with  the  old  and  ignorant  cosmogonists  1 
fossil  shells  had  never  lived,  but  had  been  created  in  ston 
as  to  mock  the  shells  living  on  the  seashore."  While,  on 
the  other  hand,  both  geology  and  palseontology  plainly 
claim  that  old  forms  have  been  supplanted  by  new 
improved  forms  of  life,  the  product  of  "  variation "  and 
survival  of  the  fittest. 
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Part  II. 

CAU8B8  AND  INFLUENCES. 

The  close  relationship  existing  between  various  branches  of 
science,  is,  perhaps,  nowhere  more  clearly  shown  than  in  the 
present  field  of  research.  Four  distinct  causes  have  been 
found  appearing  to  influence  the  condition  of  the  screech  owls, 
each  of  which  has  an  evident  bearing  upon  the  other,  and  the 
whole  forms  such  a  chain  of  evidence  that  its  truth  can  hardly 
fail  to  be  apparent. 

These  causes  or  influences  are — 

1.  Humidity. 

2.  Temperature. 

3.  Acquired  characters. 

4.  Forest  areas. 

These  will  be  treated  separately  under  their  respective  head- 
ings and  in  the  order  given,  while  a  careful  examination  of 
the  maps  will  show  their  bearing  upon  the  distribution  of  the 
color  phases  of  the  screech-owl. 

A. — Influence  of  Humidity. 

It  has  been  conclusively  shown  by  Allen'  that  humidity  is 
one  of  the  main  influences  governing  the  local  variations  of 
color  in  individuals  of  the  same  species,  and  that  the  distribu- 
tion of  the  light  colored  races  is  strictly  coincident  with  the 
regions  of  mean  minimum  rainfall,  while  the  dark  forms  are 
confined  mainly  to  regions  of  mean  maximum  rainfall. 
Naturally  enough,  its  eflect  is  greatest  during  the  breeding 
season,  and  with  the  present  species  the  months  of  March, 
April,  May  and  June  may  be  considered  as  the  period  during 
which  the  young  would  be  most  under  its  influence ;  accord- 
ingly, map  3  has  been  constructed  upon  the  mean  of  the  data 
for  these  four  months. 

The  shaded  area  designates  that  region  where  the  mean 
humidity  is  70  and  over,  while  localities  having  less  are 
unshaded.  Now  it  will  be  seen  that  to  a  very  great  extent  the 
grays  are  confined  to  those  areas  where  the  humidity  is  the 

*6iill.  Mas.  Comp.  Zool.  II,  1S71, 240-241. 
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greatest,  while  on  the  other  hand  the  reds  are  distributed  over 
the  less  favored  parts  of  the  country.  Along  the  Atlantic  and 
Gulf  coasts,  this  hiimid  belt  corresponds  very  closely  with  the 
pine  belt  on  map  No.  5  (although  narrower  on  the  Atlantic 
slope).  Here  the  distribution  of  the  color  phases  fails  to  cor* 
respond  with  either  the  pine  or  the  humid  belt,  although  it 
does  so  perfectly  with  the  temperature  zones  (see  map  No.  4), 
while  in  the  northern  part  of  the  United  States  and  in  Canada 
the  similarity  is  very  great  Unfortunately,  no  data  exist  for 
the  little  strip  extending  down  the  AUeghanies,  but  as  moun- 
tanious  regions  are,  as  a  rule,  exceedingly  humid,  particularly 
when  heavily  wooded,  there  is  little  doubt  but  that  when  data 
is  collected  for  this  region,  it  will  show  a  narrow  strip  reaching 
from  New  York  State  to  the  neighborhood  of  eastern  Ken- 
tucky, when  the  similarity  between  color  distribution,  humid- 
ity, temperature  and  forest  areas  will  be  nearly  complete. 

The  whole  subject  of  dichromatism  as  regards  Megascope^ 
may  be  considered  a  special  case  of  the  general  subject  of 
darker  colored  species  inhabiting  humid  areas.  The  red  form 
can  be  assumed  to  be  a  more  highly  colored  form  of  the  gray, 
and  the  same  is  true  of  Megaecops  as  a  whole  in  which 
the  various  subspecies — floridanus,  mccatliiy  kennicoUiiy 
bendirei,  maxwellise  and  trichopsis — are  representative  of  the 
dark  and  light  forms  respectively  of  the  humid  and  arid 
regions,  and  in  Megascops  aaio  proper,  the  gray  may  be  taken  as 
the  form  inhabiting  humid  areas,  while  the  red  phase  repre- 
sents the  lighter  colored  forms  of  the  drier  region. 

B. — Influence  of  Temperature. 

According  to  Verrill  and  Allen,*  the  most  potent  of  all  influ- 
ences in  the  distribution  of  color  is  temperature,  which,  in  the 
case  of  birds,  is  greatest  during  the  breeding  season,  and  as  in 
the  case  of  humidity,  map  No.  4  is  based  upon  the  data  for  the 
months  previously  mentioned.  Now,  by  reference  to  map  No.  4, 
it  will  be  seen  that  there  are  three  belts  or  zones  of  temperature 
corresponding  to  the  distribution  of  the  red  and  gray  phases  of 
the  screech-owl — the  one  reaching  from  Charleston,  S.  C,  to 

♦N.  A.  Fauna,  No.  3,  p.  26. 
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antral  Texas  having  a  mean  temperature  of  66°  Fahrenheit 
md  upward  for  the  months  mentioned ;  another  on  the  north, 
extending  from  New  Brunswick  to  Central  Dakota,  45°  Fahren- 
leit  and  less,  marking  the  distribution  of  the  gray  form,  while 
he  intermediate  territory  lying  between  the  isotherms  of  45° 
md  65°  covers  nearly  the  entire  area  inhabited  by  the  reds. 
Fust  how  this  influence  is  exerted  it  is,  of  course,  impossible  to 
^y,  but  that  there  is  an  apparent  relation  is  evident  from  a 
K)mparison  of  maps  2  and  4,  while  maps  2,  3,  4  and  5  show 
hat  on  the  northern  and  southern  borders  all  influences  com- 
)ine  to  produce  the  existing  conditions. 

In  comparing  the  northern  belt,  where  a  minimum  degree 
)f  temperature  exists  coincident  with  the  gray  phase  with  the 
louthem,  where  a  maximum  degree  is  found  also  coincident 
dth  the  same  phase,  the  question  arises — ^Why,  in  one  portion 
)f  the  country,  is  a  low  temperature  and  in  another  a  higher 
emperature  conducive  to  a  given  phase  ?  and  the  problem  is 
i  knotty  one.  Future  investigations  may  show  that  some 
;ause  or  causes,  still  unknown,  exist  along  the  Atlantic  coast, 
3ut  the  probabilities  are  that  humidity  is  the  dominant  factor 
n  the  subject  under  discussion. 

C. — Influence  of  Acquired  Characters. 

In  attempting  to  ascertain  the  causes  influencing  the  condi- 
tion of  MegoBCopSy  one  of  the  foremost  things  to  be  considered 
is  the  peculiar  distribution  of  sex  as  regards  color.  Leaving 
the  intermediates  out  of  the  discussion,  as  being  an  evident 
attempt  on  the  part  of  nature  to  fashion  a  form  midway 
i)etween  the  two  color  phases,  it  will  be  best  to  consider  only 
the  gray  and  red. 

Out  of  the  total  of  3600  birds  which  furnished  data  for  this 
paper,  646,  scattered  over  the  entire  territory,  show  the  follow- 
ing relation  of  color  to  sex.  It  will  be  seen  that  the  number  of 
jray  males  far  outnumber  the  red  males,  while  the  number  of 
red  females  outnumber  the  gray  females  four  to  one.  This  is 
scarcely  a  fair  average  for  the  whole,  as  it  must  be  borne  in 
mind  that  the  numbers  cover  all  of  the  territory  inhabited  by 
the  three  forms — cwio,  floridanus  and    mccallii — and    conse- 
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Table  Showing  Relation  of  Color  to  Sex. 
(Based  on  646  birds  scattered  over  entire  arei^) 


[Jttij, 


Gray. 

Red. 

Male. 

Female. 

Male. 

Female. 

183 

73 

93 

297 

quently  include  the  figures  from  those  localities  where  the  red 
and  gray  respectively  are  the  only  forms  known.  Now  it  will 
be  seen  that  the  red  birds  are  much  more  numerous  than  the 
grays — the  total  number  being  390  as  against  256  of  the  gray, 
and  if  the  influence  of  the  exclusive  red  and  gray  regions  on 
this  average  be  considered,  the  proportion  for  the  mixed  areas 
will  be  somewhat  increased.  As  a  consequence,  in  that  region 
shown  on  map  2,  where  red  and  gray  birds  are  intermingled, 
with  red  in  the  majority,  the  reason  is  at  once  apparent  why 
red  and  gray  birds,  or  two  red  birds,  are  so  often  found  mated, 
and  so  seldom  a  pair  of  grays. 

Granting  now  that  the  red  birds  are  most  numerous,  does  it 
not  follow  that  the  fewer  the  grays  in  any  given  region,  and 
therefore  the  farther  removed  each  generation  of  red  birds 
from  the  parent  stock,  in  just  such  ratio  will  the  tendency  to  revert 
to  ancestral  characters  decrease  f  It  has  been  shown  by  Darwin* 
that  in  the  struggle  for  existence,  only  those  forms  survive 
that  are  best  fitted  for  the  existing  conditions  of  life  to  which 
they  may  be  exposed,  and,  as  a  result,  forms  unfitted  leave  few 
progeny,  and  eventually  become  extinct.  It  will  be  shown 
farther  on  why  the  gray  form  is  not  fitted  for  those  regions  in 
which  the  red  is  now  so  greatly  in  the  majority ;  accordingly, 
it  becomes  evident  that  where  the  red  males  and  females 
already  so  greatly  outnumber  the  gray,  it  requires  but  an 
indefinite  lapse  of  time  for  the  existence  of  the  latter  form  to 
be  forever  terminated  in  certain  sections. 

*  Origin  of  Species,  69. 
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D. — Influence  of  Forest  Abeas. 

In  speaking  of  the  two  color  phases,  the  terms  "  reds  "  and 
"  grays  "  have  been  used,  and  when  applied  in  their  broadest 
sense,  refer  to  the  predominating  colors,  and  consequently  to 
those  areas  in  which  either  color  is  in  the  majority.  On  map 
No.  2,  the  light  and  dark  areas  represent  respectively  the 
territory  in  which  the  red  and  gray  phases  predominate.  Map 
No.  5  shows  the  predominating  distribution  of  the  two  great 
divisions  of  our  forest  trees — deciduous  and  coniferous — the 
lighter  shade  indicating  the  region  where  the  conifers  are  in  the 
majority,  and  the  darker  the  deciduous.  Now,  by  a  comparison 
of  the  two,  it  will  be  seen  that  the  distribution  of  the  color  phases 
of  the  screech-owl  coincides,  to  a  large  extent,  with  the  distribu- 
tion of  the  coniferous  and  deciduous  forests.  This  similarity 
of  distributions  between  fauna  and  flora  was  so  striking,  that 
to  ascertain  whether  or  not  there  was  any  real  connection 
between  the  two,  a  similar  state  of  affairs  was  looked  for,  and 
found  in  the  case  of  the  tawny  owl  {Strix  aluco)  of  Europe. 
This  bird  furnishes  a  somewhat  parallel  case  to  that  of  Megas- 
copSf  as  in  England,  where  it  is  stated  that  the  forests  are 
largely  deciduous — Yarrell  writes*  that  red  is  the  predominat- 
ing color,  while  in  Scotland,  coniferous  as  a  whole,  Mr.  John 
A.  Harvie-Brown  informs  me  that  the  reverse  is  the  case.^ 
Coniferous  forests  in  the  eastern  part  of  the  United  States  have 
a  grayish  cast,  and  the  point  to  be  brought  forward  is  that 
where  the  general  aspect  of  the  forest  growth  is  gray,  gray 
birds  are  found.  As  an  instance,  in  the  South  where  the  for- 
ests are  largely  bald  cypress  {Taxodium  distichum),  and  covered 
with  a  profusion  of  Spanish  moss,  the  whole  country  is  decid- 
edly gray,  and  here  the  gray  birds  are  almost  the  exclusive 
form  known. 

«  History  of  Briiish  Birds,  4th  Ed. ,  1, 158. 

^  On  the  Contioent,  in  Europe,  it  appears  to  be  a  pretty- well  established  fact  that  the 
red  birds  are  females,  and  the  grays  males,  which  is  a  remarkable  state  of  affairs  when 
compared  with  existing  conditions  on  the  British  Isles* 

With  the  screech-owl,  of  55  pairs  known  to  have  b^n  actually  mated,  39  males 
and  28  females  were  red,  while  27  males  suid  24  females  were  gray,  showing  that 
Megascops  is  in  no  way  approaching  the  condition  of  Strix, 
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There  are  at  least  three  places  on  the  map  where  this  simi- 
larity of  distribution  is  wanting,  as,  for  example,  the  decidu- 
ous region  extending  from  central  New  York  southwestward 
through  Ohio  and  northern  Indiana,  where  gray  birds  pre- 
dominate, also  the  territory  along  the  Atlantic  coast  most  decid- 
edly coniferous  where  red  birds  are  found,  and  the  western 
Ijoundary  of  the  species  from  north  to  south,  where  little  or  no 
timber  occurs,  and  when  found  is  mostly  deciduous,  and  where 
gray  is  the  predominating  color.  With  these  exceptions  the 
similarity  is  remarkable,  while  the  discrepancies  are  in  a  meas- 
ure compensated  for  by  the  hygrometric  conditions  existing  in 
the  localities  mentioned. 

Conclusions. 

From  the  foregoing  it  is  evident  that  the  red  phase  is  con- 
fined mainly  to  Megaacops  aaio  (I  am  speaking  of  it  as  a  whole), 
which,  on  its  northern  border,  merges  into  the  gray  phase  ; 
that  the  southern  gray  belt  incompasses  floridanus,  while  in 
eastern  Texas  the  few  red  specimens  of  mccaUii  that  are  known 
have  been  taken  from  the  extreme  north-eastern  portion  of  its 
range,  which  is  influenced  both  by  humidity  and  temperature 
(see  maps).  Again  this  distribution  of  color  corresponds  very 
closely  to  the  life  areas — the  gray  phase  of  the  Florida  form  in 
the  South  occupying  a  major  portion  of  the  Austroriparian ; 
the  red  phase  of  asio  proper  conforming  very  closely  to  even 
the  outlines  of  the  Carolinian,  while  the  gray  phase  is  equally 
identical  with  the  AUeghanian. 

It  is  worthy  of  note  that  the  gray  phase  of  Megaacops  asio  is 
boreal  in  its  affinities,  and  that  where  a  gray  phase  of  asio  is 
found  that  is  not  boreal,  it  is  recognized  as  a  subspecies. 

Now  if  floridanus  (gray)  is  separable  from  asio  just  north  of 
it  (red),  it  seems  highly  probable  that  asio  (red)  will  some  day 
be  separated  from  the  gray  phase  on  the  north.  It  has  been 
shown  that  as  regards  the  two  phases  of  asio,  certain  areas  are 
inhabited  exclusively  by  reds,  certain  ones  exclusively  by 
grays,  while  still  others  are  inhabited  by  a  mixture  of  the  two, 
and  that  three  forms  {flmidanus  and  two  color  phgtses  of  asio 
proper)  inhabit,  as  a  whole,  entirely  distinct  areas.    No  one 
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will  deny  that  all  of  the  forms  of  Megascops  are  descended  from 
a  common  ancestor,  and  if  through  climatic  or  environmental 
conditions  they  have  become  subspecifically  differentiated  in 
various  localities,  I  see  no  reason  to  doubt  that  in  like  manner 
under  the  influence  of  humidity,  temperature,  acquired  char- 
acter and  forest  area,  which  will  be  felt  for  countless  genera- 
tions to  come,  that  the  species  now  known  as  Megascops  asio 
will  one  day  be  separated  into  species  and  subspecies — the 
former  represented  by  the  original  gray,  and  the  latter  by  the 
more  modern  red. 
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Texas  Drift.    Extrs.  Trans.  Texas  Acad.  Sci.,  1892.     From  the  author. 
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Acdnopterygii  (Me^Iicbthys,  Trissolepis).    VerofientUcht  mit  sabvention  der 
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RECENT  LITERATURE. 

A  Popular  Botany.* — This  pretty  book  professes  to  enable  one 
who  has  never  studied  botany  to  have  a  "  bowing  acquaintance  "  with 
the  common  wild  flowers,  certainly  a  most  laudable  undertaking.  The 
author  appears  to  have  fallen  largely  under  the  baleAil  influence  of 
the  old-fashioned  teachers  of  botany,  characterized  not  inaptly  by  the 
line  she  quotes  from  Emerson — 

"And  all  their  botany  is  Latin  names" 

which  may  account  for  the  impression  she  has  that  a  scientific  arrange- 
ment or  even  a  "  key  "  must  be  repellant  to  the  amateur,  or  "  bristling 
with  technical  terms  and  outlandish  titles."  This  book  is  an  honest 
eflbrt  to  bring  some  knowledge  of  plants  nearer  to  the  non-botanical 
man  and  woman  who  may  have  a  natural  love  of  the  flowers  of  the 
wayside  and  fields. 

At  the  opening  of  the  book  are  a  few  pages  devoted  to  the  explana- 
tion of  terms,  in  which  we  find  what  is  so  common  in  popular  works — 
that  many  of  the  definitions  do  not  define.  There  is  a  woful  mixing 
up  of  physiological  with  structural  definitions,  which  must  prove  as 
troublesome  to  the  amateur  who  has  a  horror  of  technical  terms  which 
"bristle,"  or  of  titles  which  are  "outlandish."  How  much  help  will 
the  reader  get  from  this  definition? — ^*'The  Stamens  are  the  fertilizing 
organs  of  the  flower."  Some  of  the  definitions  are  good  enough,  and 
will,  perhaps,  serve  their  purpose. 

The  "Flower  Descriptions"  are  grouped  under  six  heads,  viz.: 
White,  Yellow,  Pink,  Red,  Blue  and  Purple,  Miscellaneous.  This  part 
is  pretty  well  done,  and  includes  descriptions  and  many  good  illustra- 
tions of  the  more  striking  common  flowers  of  the  region  within  one  or 
two  hundred  miles  of  New  York  City.  The  provincialism  of  the  book 
is  shown  in  its  title,  where  the-flowers  of  this  limited  region  are  called 
"  our  common  wild  flowers,"  and  again  on  page  X,  where  we  find  the 
expression,  "  this  side  of  Chicago,"  which  makes  one  ask  where  is  "  this 
side?  "  The  title  should  be  changed  so  as  to  restrict  the  book  to  the 
New  England  and  Middle  States,  in  which  region  it  will  be  a  useful 
book  for  amateurs.  The  author  should  remember  that  there  are 
"  common  wild  flowers  "  and  multitudes  of  people  who  admire  them  in 
the  South,  upon  the  prairies  and  plains,  in  the  Rocky  Mountains,  and 
in  the  States  of  the  Pacific  Coast.    "  Our  common  wild  flowers  "  is  an 

^  "  How  to  Know  the  Wild  Flowers."  A  guide  to  the  names,  haunts,  and  habits 
of  our  common  wild  flowers,  by  Mrs.  William  Starr  Dana;  illustrated  by  Marion 
Satterlee ;  small,  8vo,  298  pp.     New  York  :  Charles  Scribner's  Sons,  1893. 
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expression  with  a  very  different  meaning  in  different  parts  of  the 
country. — Chables  E.  Bessey. 

Two  Text-Books  of  Physiology.' — The  State  of  Indiana  has 
gope  into  the  business  of  loaning  its  name  as  endorsing  certain  text- 
books, which  are  published  as  the  "  Indiana  State  Series."  These  two 
books,  by  Professor  Jenkins,  now  of  the  Leland  Stanford  University, 
belong  to  the  series.  Of  the  advantages  and  disadvantages  of  such  a 
course,  much  might  be  said ;  but  for  this  we  have  no  room  aside  from 
the  remark  that  in  our  opinion  the  disadvantages  far  outweigh  the 
greatest  advantages  gained — the  publication  of  the  books  at  reasonable 
rates,  the  prices  of  the  two  volumes  being  fixed  by  law  at  thirty  and 
sixty  cents  respectively. 

Dr.  Jenkins  has  done  his  work  well  in  both  volumes,  the  "Advanced" 
work  being  the  better  of  the  two — the  "  Primary  "  being  too  old  in  its 
style  for  the  students  for  which  it  is  intended.  In  each  work  there  is 
a  freshness  of  style  and  a  logical  arrangement  which  please  us,  and  the 
greatest  fault  we  can  find  with  the  work  is  the  insertion  of  "  review 
questions"  which  were  doubtless  demanded  by  the  publishers  (we 
might  say  parenthetically  that  Professor  Martin's  otherwise  excellent 
"Human  Body,  Briefer  Course,"  is  damaged  by  the  same  operation.) 
Especially  admirable  is  the  treatment  of  the  use  of  alcoholic  stimulants, 
narcotics,  and  the  like.  There  is  no  lurid  description  of  the  drunkard's 
stomach,  no  intemperate  use  of  adjectives,  but  rather  a  plain,  common- 
sense  view  of  the  matter  which  will  be  as  effective  as  the  more  extrava- 
gant statements  so  common  in  the  suppression  of  intemperance.  In  short, 
we  regard  these  books  as  among  the  very  best  for  schools  of  the  gram- 
mar ^nd  high  school  grades,  and  can  but  wish  that  they  might  sup- 
plant, in  other  States  than  Indiana,  the  trashy  works  so  commonly  in 
use. 

Calderwood  on  Mental  Evolution.^ — This  octavo  of  350  pages 
is  written  with  the  object  of  harmonizing  the  modern  doctrine  of  evo- 
lution or  physical  continuity,  with  the  doctrine  of  non-continuity  of 
mental  evolution,  so  far  as  regards  man.  The  author  endeavors  to 
show  that  while  the  physical  structure  of  man  may  have  been  the 
result  of  an  evolutionary  process,  his  mind  presents  too  great  a  differ- 

^  O.  P.  Jenkins.   Primary  lessons  in  human  physiology.   Indianapolis,  1891,  pp.  211. 

O.  P.  Jenkins.  Advanced  lessons  in  human  physiology.  Indianapolis,  1891,  pp. 
818. 

'  Evolution  and  Man's  Place  in  Nature,  by  Henry  Calderwood,  LL.D.,  Professor 
of  Moral  Philosophy  in  the  University  of  Edinburgh.     Macmillan  &  Co.,  1893. 
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«nce  from  that  of  any  of  the  lower  animals  to  permit  us  to  believe  in 
its  origin  by  a  similar  process.  He  regards  mind  properly  so-called, 
as  restricted  to  man,  asserting  that  animals  possess  *'  sensible  discrimi- 
nation "  only,  while  man  possesses  '*  rational  discrimination."  He  thus 
defines  the  latter  power.*  "  Negatively,  intelligence  is  non-sensible 
discrimination,  a  distinguishing  of  difference  to  which  sensibility  is 
unequal.  Positively,  intelligence  b  discrimination  of  the  meaning  of 
sensible  impressions.''  This  kind  of  intelligence  Dr.  Calderwood 
denies  to  the  animals  below  man.  Few  or  no  naturalists  familiar  with 
animals  will  concur  in  restricting  Dr.  Calderwood's  intelligence  as 
here  defined,  to  man.  It  is  certain  that  a  great  many,  if  not  the 
majority,  of  animal  species  "  discriminate  "  to  varying  degrees,  "  the 
meaning  of  sensible  impressions.  Had  the  author  desired  a  more  cer- 
tain criterion  of  difference  between  the  animal  and  the  human  mind,  it 
seems  to  us  that  he  would  have  found  it  more  surely  in  the  capacity 
of  the  production  of  the  concept,  though  it  does  not  seem  certain  that 
this  grade  of  mental  action  is  entirely  restricted  to  man. 

The  grade  of  mental  activity  displayed  by  animals  can  not,  however, 
be  excluded  from  the  realm  of  mind.  Indeed,  when  reduced  to  its 
lowest  terms,  mind  appears  as  sense  impressions,  and  it  ceases  only 
with  the  disappearance  of  consciousness.  8uch  at  least  is  the  compre- 
hensive definition  which  may  be  set  off  in  contrast  with  no  mind,  or 
the  realm  of  pure  physical  energy.  Of  course  such  a  definition  is  not 
acceptable  to  the  advocates  of  the  non-continuity  of  mental  evolution. 

In  accordance  with  the  latter  view,  Dr.  Calderwood  does  not  admit 
that^  intelligence  b  related  to  physical  structure  (p.  178),  although 
many  convincing  proofs  to  the  contrary  can  be  found  in  the  annals  of 
brain  pathology.  He  regards  passion  and  not  intelligence  as  the 
active  guide  in  animal  evolution.  He  regards  instinct  (pp.  179-187) 
as  not  intelligence  in  any  form.  He  closes  with  an  eloquent  defense  of 
Christianity,  as  though  the  doctrine  of  the  continuous  evolution  of  intel- 
ligence conflicted  with  it. 

It  seems  to  us  that  in  making  comparisons  between  the  minds  of  men 
and  animals,  we  learn  most  by  using  the  lowest  types  of  man.  Com- 
parisons between  the  latter  and  the  highest  types  of  men  are  also  very 
instructive.  If  the  continuity  of  mental  evolution  has  been  interrupted, 
some  interruptions  during  human  evolution  might  be  found  as  well  as 
prior  to  it. 

Dr.  Calderwood's  book  is  interesting  as  showing  what  can  be  said  on 
the  non-evolutionary  side  of  psychology.  There  is  much  of  interest  in 
it,  but  we  do  not  find  his  reasoning  conclusive. — C. 

*  P.  151. 
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GEOLOGY  AND  PALEONTOLOGY. 

The  Norian  Rocks  of  Canada. — Professor  F.  D.  Adams  of 
McGill  College,  Canada  has  published  a  memoir  on  the  Norian  or 
Upper  Lauren tian  rocks  of  Canada.'  This  memoir  is  the  result  of  five 
seasons'  field*work  conducted  for  the  Geolo^cal  Survey  of  Canada, 
supplemented  by  a  laboratory  investigation  of  the  rocks  constituting 
the  Norian  series.  According  to  Professor  Lawson,  two  important 
results  of  Mr.  Adams'  work  are  first,  the  clear  recognition,  as  plutonic 
eruptive  formations,  of  rock  masses,  which,  being  petrographically  and 
geolographically  units,  have  each  in  enormous  extent.  These  are  the 
Norian  mass,  which  occupies  nearly  1000  square  miles ;  and  the 
Saguenay  mass,  which  is  about  six  times  that  area.  These  masses, 
which  may  be  termed  batholites,  are  characterized  by  a  distinct  type  of 
rock  known  as  anorthorite. 

The  second  important  result  is  the  immense  simplification  effected  ii> 
Archaean  geology  in  the  Canadian  territory.    (Science,  May,  1893.) 

The  Caudal  Fin  of  Ichthyosaurian  Reptiles. — In  discussing 
the  recent  advances  in  knowledge  of  the  Ichthyosaurian  reptiles,  Mr. 
B.  Lydekker  refers  as  follows  to  an  important  paleontological  dis- 
covery which  confirms  Sir  Richard  Owen's  conclusions  that  the 
Ichthyosauri  possessed  a  caudal  fin. 

"  From  the  circumstance  that  nearly  all  their  skeletons  found  in  the 
English  lias  have  a  dislocation  in  the  vertebrae  of  the  tail.  Sir  Richard 
Owen  was  led  many  years  ago  to  the  conclusion  that  the  Ichthysaurs 
were  furnished  with  an  expanded  fin  at  the  end  of  the  tail,  and  that 
the  weight  of  this  fin  caused  the  fracture  in  question.  In  the  present 
year,  there  has  been  discovered  in  the  Lias  one  of  these  reptiles,  in 
which  the  outline  of  the  fleshy  parts  is  completely  preserved,  and  which 
proves  the  existence  of  a  caudal  fin  of  still  larger  dimensions  than  Owen 
supposed  to  be  the  case.  This  interesting  specimen  is  described  by  Dr. 
Fraas  (Neue  Jahrbuch  f,  Mineralogie,  1892,  pp.  87-90).  We  already 
knew  that  in  the  paddles  the  fleshy  part  was  extended  much  behind 
the  bony  skeleton  ;  but  the  new  specimen  shows  us  that,  in  addition  to 
the  tail-fin,  the  Ichthyosaurs  had  a  triangular  fin  on  the  middle  of  the 
back,  behind  which  was  a  crest  of  horny  excrescence  compared  to  those 
of  the  crested  newt.     The  tail  fin  is  vertical  and  nearly  symmetrical 

'  Ueber  das  Norian  oder  Ober-Laurentian  von  Canada.    Stuttgart,  1893. 
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externally,  although  the  backbone  runs  downward  to  terminate  in  it& 
lower  lobe.  In  this  respect  the  fin  has  the  same  general  aspect  as  in 
the  Sharks,  except  that  in  the  latter  the  backbone  runs  into  the  upper 
lobe.  It  shows,  indeed,  as  Dr.  Fraas  remarks,  how  closely  analagous  is 
the  form  of  Ichthyosaurs  to  fishes."    (Natural  Science  Vol.  1, 1892.) 

New  Fossil  Fishes  from  the  Upper  Lias. — Continuing  hi& 
studies  of  the  fossil  fish  from  the  Upper  Lias  of  Cement  of  Vassy  of  the 
Youne,  M.  Sauvage  describes  and  figures  three  new  species ;  Leptoiepis 
affinis  Sauvage,  L,  antUsiodorenna  Sauvage,  and  Pholidophorua 
gaudryi  Sauvage.  The  first  resembles  L,  consirictus  Egerton,  but 
differs  from  that  species  by  having  the  preopercular  strongly  striated,  a 
longer  body,  more  numerous  vertebrae,  and  the  ventral  fins  further 
back.  Polidophorus  gavdryi  is  very  close  to  P.  bechei  Ag.  and  P.  ony- 
ehius  Ag.,  it  has,  however,  a  longer  head,  and  the  scales  not  so  elevated 
and  less  numerous  than  either  of  these  species.  It  may  be  identical 
with  P.  donalU  Ag.,  but  the  description  of  that  species  is  too  meager  to 
allow  full  comparison.     (Bull,  de  la  Soc.  d'Hist.  Nat.  d'Autun,  1892.) 

Affinities  of  Ichthyomis. — Dr.  R.  W.  Shufeldt  has  published  a 
tabular  comparison  of  the  anatomical  points  of  Ichthyomis  dispar, 
Shynchops  nigra  and  Sterna  maerura  to  show  that  while  in  some  minor 
characters  Ichthyomis  seems  to  come  nearer  the  Gulls  than  it  does  the 
Terns,  on  the  whole  it  possesses  more  in  common  with  our  now  existing 
RhyncopidsB  than  with  the  Sterninse.  This  is  most  apparent  in  the 
cranium ;  in  the  large  skull  compared  with  the  rest  of  the  skeleton ; 
and  in  certain  characters  in  the  vertebral  chain  and  pelvis.  (Journ. 
Anat  and  Physiol.    Vol.  XXVII.) 

Cretaceous  Formations  of  Mexico. — Mr.  B.  T.  Hill  has 
recently  shown  that  the  Mountain  Limestone  so  widely  distributed 
throughout  Mexico  is  the  southern  continuation  of  the  Comanche  Series 
of  Texas,  and  is  therefore  of  Lower  Cretaceous  age  instead  of  Upper 
Cretaceous  and  Paleozoic,  as  has  been  asserted.  The  author  has 
recognized  the  three  prominent  stratigraphic  divisions  of  the  Comanche 
Series  in  Mexico  as  in  Texas,  and  is  confident  that  when  the  whole 
region  is  studied  more  detailed  resemblances  of  horizons  will  be 
observed. 

The  true  Upper  Cretaceous  is  characterized  by  shallow  deposits  of 
ferruginous  limestones,  clays,  sand  and  lignite.  The  beds  occur  in  the 
northeastern  border  States  of  Chihuahua,  Coahuila  and  Tamaulipas,  and 
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are  at  least  5000  feet  thick.  The  subdivisions  of  this  series  are  not  dis- 
tinctly differentiated.  The  Dakota  horizon  has  no  true  representative, 
but  the  Benton  shales  and  clays  with  the  typical  Inoceramue  problem- 
ati/mi  and  Scaphites  occur  near  Juarez  and  in  £1  Paso,  Texas.  The  . 
chalky  beds  of  the  Niobrara  sub-epoch  are  missing,  and  the  whole  of 
the  Niobrara.  Pierre  is  apparently  represented  by  thinner  ferruginous 
clays  and  impure  limestones  marked  by  a  commingling  of  the  char- 
acteristic fauna  and  the  Exogyra  ponderom  of  the  Southern  States.  The 
Eagle  Pass  beds,  correlated  by  White  with  the  Fox  Hill  stage  grade 
into  the  Laramie,  and  the  latter  into  the  Eo-Lignitic  beds  of  the  South- 
em  States,  the  whole  having  a  unity  of  littoral  lithological  features 
indicating  that  the  Upper  Cretaceous  and  basal  Eocene  from  the 
Dakota  to  the  Claiborne  inclusive  was  a  continuous  epoch  of  sedimenta- 
tion, without  any  serious  interruption  of  continuity  until  toward  its 
close,  and  deposited  at  a  marine  base  level  now  occupied  by  the  eastern 
masses  of  the  Rocky  Mountains  and  eastern  Sierra  Madre.  (Am. 
Journ.  Sci.,  Vol.  XLV,  1893.) 

On  a  new  Musteline  from  the  John  Day  Miocene. — In  strik- 
ing contrast  to  the  Tertiary  formations  of  Europe,  those  of  North 
America  have  yielded  but  very  few  mustelines.  From  the  White  River 
beds  only  the  problematical  genus,  Buncelunua  Cope,  the  systematic 
position  of  which  is  quite  uncertain,  has  so  far  been  obtained,  and  the 
John  Day  beds  have  hitherto  yielded  no  members  of  the  family.  For 
this  reason,  even  scanty  fragments  are  of  importance.  Among  the 
collections  of  the  Princeton  expedition  of  1889  is  a  mandibular  ramus 
containing  only  p2  and  p3,  but  displaying  the  alveoli  of  the  other  teeth, 
which  was  found  in  the  John  Day  beds  at  Silver  Wells,  Oregon.  It  is 
obvious  at  the  first  glance  that  this  jaw  cannot  be  referred  to  any  genus 
of  carnivores  hitherto  known  from  the  John  Day,  and  though  the 
absence  of  the  characteristic  teeth  renders  the  framing  of  a  generic 
definition  very  difficult,  yet  it  is  possible  to  so  define  it  as  to  make 
identification  of  other  specimens  easy. 

Parte(i«gen.  nov..  Dental  formula  Ci  P?  My  p2~and^3  small  very  low, 
but  relatively  thick,  massive,  obtusely  pointed  and  with  a  cingulum 
around  the  entire  crown  ;  enamel  coarsely  wrinkled.  Molar  alveoli 
decreasing  in  size  from  1st  to  3rd ;  m3  implanted  by  a  single  fang. 
P.  princeoua  sp.  nov.  Mandible  short  but  thick  and^beavy,  with  a  larger 
mental  foramen  beneath  p2  and  a  smaller  one  beneath  p3.  Pi  very  small 
and  inserted  by  oner  root.  Size  small.  Length  of  molar-premolar  series : 
M.  -032.    Length  of  ^,  '005 :  Width  of  p2  '003.    Length  of  alveolus  of 


Digitized  by 


Google 


1803.]  Oeology  and  Paleontology.  659 

mi  -007 :  of  m2  -005.  Depth  of  jaw  beneath  p3  -010.  The  character  of 
the  premolars  suggest  those  of  Inereytherium,  but  ParietU  was  no 
creodont,  the  molar  alveoli  clearly  showing  the  presence  of  one  sectorial 
and  two  tubercular  molars,  and  the  whole  appearance  of  the  specimen 
b  musteline.  Of  the  European  genera  StepKanodon  von  Meyer,  appears 
to  be  most  like  Parietia  but  differs  in  many  particulars,  e.  g.  in  having 
but  two  lower  molars. — W,  B.  Scott,  Oeological  Museum,  Princeton^ 
N.  J.,  May  24, 1893. 

The  Mammals  of  the  Deep  River  Beds. — The  Tertiary  beds 
of  the  Deep  River,  Montana,  were  discovered  by  Grinnell  and  Dana  in 
1875.  These  observers  recognized  two  distinct  horizons  in  the  forma- 
tion, which  they  called  respectively  "  Miocene"  and  "Pliocene,"  with- 
out attempting  a  more  exact  correlation.  In  1878,  Cope  referred  the 
formation  to  the  base  of  the  Loup  Fork,  but  afterward  regarded  it  as 
a  distinct  epoch  (Ticholeptus  beds),  intermediate  between  that  forma- 
tion and  the  John  Day. 

The  Princeton  expedition  of  1891  made  extensive  collections  in  the 
Deep  Biver  Valley,  and  the  examination  of  these  has  brought  to  light 
some  interesting  new  forms,  upon  which  the  following  preliminary 
notes  are  founded.    A  full  description,  with  figures,  is  in  preparation. 

The  beds  contain,  as  Grinnell  and  Dana  pointed  out,  two  very  dis- 
tinct faunas,  the  older  one  of  which  is  equivalent  to  the  John  Day,  and 
the  newer  to  the  "  Ticholeptus  beds."  of  Cope.  The  lower  strata,  from 
a  few  very  small  exposures,  yielded  numerous  specimens  of  the  follow- 
ing forms :  Oynodesmvs  thooides  gen.  et.  sp.  nov. ;  Steneofiber  montanus 
sp.  nov.;  Ccenopvs  Bp. ;  Miohippua  annectenaf  Marsh;  if.  aneeptf 
Marsh ;  Mesareodon  cheUmyx  gen.  et.  sp.  nov. ;  M.  intermedium  sp.  nov. ; 
Poebrotherium  sp. ;  Hypertragulue  ealcaraiuB  Cope. 

The  upper  beds,  from  which  alone  Professor  Cope's  collections  appear 
to  have  been  obtained,  contain  a  very  different  fauna.  The  following 
list  is  made  from  a  comparison  of  Professor  Cope's  material  with  that 
gathered  by  the  Princeton  party:  tCanis  anceps  sp.  nov.;  Chalico' 
therium  sp. ;  Aphelops  fomger  Cope ;  Miohippus  sp. ;  Anchitherium 
equinum  sp.  nov. ;  Desmatippus  crenidena  gen.  et  sp.  nov. ;  Protohip- 
pui  aeQundxu  Cope ;  P.  {Merychippua)  inaignia  Leidy ;  Meryehyua  zyg<h 
maticua  Cope ;  M.  pariogonua  Cope ;  Merycochoerua  montanua  Cope ; 
Oyclopidiiu  rimua  Cope ;  C.  emydinua  Cope ;  C  inciaivua  sp.  nov. ; 
PUheciaUa  brevifaeiea  Cope;  P.  decedena  Cope;  P.  heterodon  Cope; 
Protolabia  sp. ;  Procamelua  sp. ;  Blaatomeryz  borealia  Cope;  B.  anfi- 
lopinua  sp.  nov. ;  Mtiatodon  proavua  Cope. 
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Oynodesmus  gen.  nov. — Dentition  like  the  microdont  forms  of  Cants, 
but  with  the  skull  structure  of  the  more  ancient  genera.  Cerebral 
hemispheres  small,  not  overlapping  the  olfactory  lobes  or  cerebellum, 
with  fewer  and  simpler  convolutions  than  any  of  the  recent  Canidcs. 
Post-glenoid  foramen  concealed  or  absent. 

C.  thooides  sp.  nov, — Dentition  microdont ;  deuterocone  of  ^  rela- 
tively large ;  face  short  and  cranium  long ;  small  frontal  sinuses  pres- 
ent ;  mandible  non-Iobate ;  size  medium. 

This  genus  represents  the  direct  canine  ancestor  which  the  John 
Day  beds  have  hitherto  failed  to  yield.  Found  by  O.  C.  Mortson  in 
the  lower  strata. 

f  Cants  ancepssp.  nov. — A  fragment  of  mandible  containing  ^,  ^  and 
"»  agrees  well  with  C.  braehypiis  Cope,  except  for  its  smaller  size  and 
more  slender  jaw.  The  lower  sectorial  is  nearly  as  long  as  in  that  spe- 
cies (as  17  :  19),  but  the  depth  of  the  mandible  is  much  less  (as  21 :  30.) 
The  primitive  character  of  the  sectorial  renders  the  generic  reference 
uncertain.    Upper  beds. 

Steneofiher  mofdanus  sp.  nov. — ^This  species  is  most  like  the  8.  (  Caster) 
peninsulatus  Cope  from  the  John  Day  of  Or^on,  but  the  upper  molars 
(except  — )  have  but  two  fossettes,  both  of  which  eite  anterior  to  the 
enamel  inflection.  In  the  lower  molars  the  antero-posterior  diameter 
of  the  crown  exceeds  the  transverse.  Found  by  C.  C.  Jefferson  in  the 
lower  beds. 

The  name  Anchitherium  has  been  much  too  extensively  applied  to 
American  equines.  The  following  table  will  show  the  generic  distinc- 
tions in  the  Miocene  forms  of  this  group  which  appear  to  be  justified 
by  present  knowledge. 

I.     Teeth  braehyodonL 

A.  Connies  of  upper  cheek  teeth  well-marked ;  posterior  transverse 
crest  not  reaching  the  outer  wall ;  external  cusps  moderately  con- 
cave or  flattened ;  anterior  pillar  of  lower  teeth  distinctly  marked. 

1.    No  cement  present. 

a.  Incisors  without  enamel  pits  Mesohippus  Marsh. 

6.  Upper  incisors  with  enamel  pits.  Miohippus  Marsh. 

2.    Cement  on  cheek  teeth. 

Posterior  transverse  crests  of  upper  teeth  confluent  with  the  external 
wall.  Desmatipptis  gen.  nov. 
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Conules  of  upper  cheek  teeth  much  reduced,  and  external  cuspe 
deeply  concave;  posterior  transverse  crest  confluent  with  outer 
wall ;  anterior  pillar  of  lower  teeth  reduced  and  on  one  or  more 
teeth  absent    Ko  cement ;  incisors  with  pits.  Anchitherium. 

II.     Teeth  hypiodont 

1.  Antero-intemal  cusp  of  upper  teeth  confluent  with  transverse 
5St.  Protokippus  Leidy. 

2.  Antero-intemal  cusp  separate  from*  transverse  crest. 

Hipparion  de  Christol. 

D^Tnatippus  gen.  nov. — Molars  and  premolars  short  crowned,  the 
IlejB  more  or  less  filled  with  a  thin  deposit  of  cement.  In  the  upper 
ries  the  posterior  transverse  crest  is  connected  with  the  outer  walls 
id  sends  forward  a  process  which  extends  nearly  to  the  anterior 
nule.  Inner  cusps  of  lower  teeth  expanded  so  as  to  narrow  entrAices 
the  valleys.  Median  inner  cusps  (a,  a'  of  Riitimeyer)  much  more  dis« 
ictly  separated  than  in  the  older  genera. 

/>.  crenidens  sp.  nov. — Posterior  transverse  crests  of  upper  cheek 
eth  sinuous ;  limbs  elongate  and  slender ;  size  moderate. 
This  interesting  new  equine  very  satisfactorily  fills  the  gap  between 
iohippus  and  JProtohippus.    The  type  specimen  wa«  found  by  I. 
enet  in  the  upper  strata  of  the  Deep  River. 

Anehiiherium  equinum  sp.  nov. — Size  equal  to  that  of  A.  aurelianense, 
it  with  teeth  relatively  larger ;  lower  incisors  without  enamel  pits ; 
imerus  with  bicipital  tubercle  and  double  bicipital  groove. 
This  is  the  first  American  species  of  Anchitherium  in  the  restricted 
nse  in  which  that  name  is  here  employed.  It  was  found  by  Mr. 
enet  in  the  upper  beds. 

Mesoreodon  gen.  nov. — Skull  and  dentition  very  much  as  in  the  John 
»ay  genus Uporeodan  but  with  '*  adaptive"  names,  the  3d  metacarpal 
rticulating  with  the  trapezoid  and  excluding  the  2d  from  the  magnum. 
M.  chelonyx  sp.  nov. — Metapodials  rather  short  and  stout,  ungual 
balanges  trowel-shaped  and  pointed. 

This  is  the  most  abundant  animal  of  the  lower  beds,  and  nearly  all 
arts  of  the  skeleton  are  known.  Two  very  curious  features  are  the 
resence  of  a  rudimentary  clavicle  and  of  an  ossified  thyroid  cartilage 
f  the  larynx.  The  type  was  found  by  O.  C.  Mortson. 
M.  intermedins, — Metapodials  slender  and  elongate,  and  ungual 
halanges  like  those  of  Merychym,  Lower  beds. 
Cyclopidiu8  incidvus  sp.  nov. — Like  C  simiLS,  but  having  two  small 
icisors  in  each  premaxillary ;  the  latter  bones  also  of  a  difierent 
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shape  from  those  of  the  former  species.  Found  by  R.  A.  Stevenson 
in  the  upper  beds. 

Blastomeryx  antihpinue  sp.  nov. — Size  decidedly  smaller  than  that  of 
B.  horealis  Cope,  and  ribs  of  external  crescents  on  upper  molars  less 
prominent    Found  by  O.  C.  Mortson  in  the  upper  beds. 

Besides  the  new  forms  here  enumerated  excellent  materials  were 
found  of  species  already  named,  including  some  nearly  complete  skele- 
tons, which  will  be  fully  described  in  the  memoir  now  in  preparation. 

W.  B.  Scott. 

Geological  Museum,  Princeton,  N.  J.,  June  9, 1898. 

Conditions  of  Erosion  beneath  Deep  Glaciers. — Mr.  N.  S. 
Shaler  has  published  a  paper  on  the  conditions  of  Erosion  beneath  deep 
glaciers,  based  upon  a  study  of  the  Boulder  Train  from  Iron  Hill, 
Cumberland,  R.  I.  The  author  advances  an  hypothesis  of  pressure 
melting  to  account  for  unexplained  peculiarities  of  glacial  movement, 
such  as  sudden  variations  of  a  temporary  nature  in  the  position  of  the 
ice,  and  the  movement  of  the  ice  in  the  direction  of  the  glacial  flow  over 
surfaces  of  slight  inclination.  It  also  accounts  for  the  small  amount  of 
erosion  often  traceable  in  the  central  parts  of  a  glaciated  district,  and 
explains  the  phenomena  exhibited  by  drumlins  or  lenticular  hills. 
(Bull.  Harv.  Mas.  Comp.  ZooL,  Vol.  XVI,  1893.) 

Paleozoic. — Mr.  Whiteaves  has  published  a  list  of  16  gasteropods 
found  in  the  Trenton  limestone  of  Manitoba,  of  which,  one  Loxonema 
winnipegense,  b  new.  The  new  species  is  of  interest  on  account  of  its 
close  similarity  to  some  of  the  most  typical  Jurassic  species  of  PSBeudo- 
melania.  (Can.  Rec.  Set  April,  1893). — A  new  fungus,  Incolaria 
securifarmis,  is  reported  by  Mr.  H.  Herzer.  It  was  found  under  the 
bark  of  a  Sigillaria  imbedded  in  the  Zoar  limestone  of  Tuscarawas  Co., 
Ohio  and  represents  a  new  genus.  (Am.  Geol.  June,  1893).  A  new 
fern  from  the  Coal  Measures  of  Henry  Co.,  Missouri,  is  described  and 
figured  by  Mr.  David  White  in  the  BulL  Geol.  Soc.  Amer.,  1893  under 
the  name  Tcdniopteris  missourierms.  According  to  the  author  the  new 
species  presents  a  striking  combination  of  taeniopteroid  and  alethopteroid 
characters. 

Mesozoic. — Mr.  N.  H.  Darton  has  defined  a  thin  series  of  arenace- 
ous deposits  lying  between  the  Potomac  and  Severn  formations,  to  which 
he  gives  the  name  Magothy  formation.  Its  stratigraphic  position  places 
it  in  the  early  Cretaceous.    (Ann.  Journ.  Sci.  1893).    Mr.  P.  B.  Brodie 
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»rts  the  discovery  of  fossil  fish  and  labyrinthodonts  in  the  Green 
;ty  Marls,  immediately  overlying  the  Red  Marls  of  the  Upper 
iper  in  Warwickshire.  The  fish  are  represented  by  scales,  numerous 
6  and  small  spines  of  cestradonts,  and  the  palatal  teeth  otAcrodus 
oerinua ;  th*e  labyrinthodonts,  by  fragments  of  bones  only.  (Quart. 
m.  Geol.  Soc,  May,  1893.) 

lenozoic. — Mr.  Lydekker  has  described  and  figured  three  new 
oceans: — Zeuglodon  eaueaneua  characterized  by  its  small  size; 
ttanigUdcs,  represented  by  an  associated  series  of  four  cervical,  and 
first  dorsal,  a  lumbar,  and  a  caudal  vertebra ;  Iniopeis  caucadcoy 
ch  has  maxillary  tosssd  of  the  Inia  type.  The  fossils  in  question 
e  found  in  Eocene  strata  of  the  Caucasus  Mountains.  (Proceeds., 
idon,  Zool.  Soc.,  Nov.,  1892). — Mr.  J.  8.  Diller  has  published  evi- 
ce  to  show  that  the  Shasta-Ghico  series  in  Califoruia  and  Oregon  is 
result  of  continuous  sedimentation,  and  that  there  is  a  faunal  break 
)regon  between  the  Chico  and  the  Tejon.  (Bull.  Geol.  Soc.  Am., 
.,  4, 1893.) 

Ir.  E.  T.  Dumble  reports  a  bed  of  Volcanic  Dust  in  Texas.  Its 
tigraphic  position  is  in  the  brown-coal  series  of  the  Fayette  beds, 
,  if  the  correlation  of  these  beds  be  correct,  of  Miocene  age.  (Trans. 
:as  Acad.  Sd.,  1892.) 
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BOTANY. 

The  Plants  of  the  Bahamas,  Jamaica,  and  Grand  Cay- 
man.— Professor  A.  S.  Hitchcock's  paper  on  this  subject,  which 
appeared  in  the  Fourth  Annual  Report  of  the  Missouri  Botanical 
Grarden,  is  very  interesting,  inasmuch  as  it  not  only  catalogues  a  large 
number  of  species,  but  in  addition  discusses  at  some  length  some  of  the 
problems  connected  with  insular  floras.  The  following  are  some  of  the 
author's  conclusions. 

"  It  would  seem  to  the  writer  that  the  ordinary  methods  of  dissem- 
ination would  account  for  the  flora  of  the  Bahama  Islands  without 
calling  in  the  aid  of  hypotheses  founded  on  ancient  land  connection. 
There  are  probably  no  more  endemic  species  than  would  be  found  if 
all  the  islands  were  at  preefent  connected.  It  seems  hardly  reasonable 
to  suppose  that  Watling's,  Crooked  Island  or  Inagua  have  ever  been 
connected  with  Cuba  or  any  of  the  other  islands,  yet  the  flora  of  these 
have  about  the  same  relation  to  Cuba  as  do  the  islands  of  the.  Bahama 
bank.  From  the  table  it  will  be  seen  that  the  flora  comes  from  the 
south,  that  it  is  essentially  Cuban  and  that  this  flora  has  also  estab- 
lished itself  in  the  extreme  southern  part  of  Florida,  where  it  is  found 
only  on  the  most  recent  formations.  Climatic  conditions  undoubtedly 
prevent  any  great  extension  to  the  north,  but  most  of  the  plants  would 
probably  extend  further  north  than  they  do,  were  they  not  brought 
into  competition  with  an  established  flora.  On  the  other  hand  very 
few  plants  from  the  Southern  States  have  found  their  way  to  the 
Bahamas,  and  those  that  have  are  mostly  such  as  are  of  wide  dis- 
tribution in  the  Tropics  and  hence  just  as  probably  came  from  the 
south  as  from  Florida. 

"  Agfun,  the  facilities  for  distribution,  the  ocean  currents  and  the 
prevailing  winds,  are  from  the  south  to  the  north.  The  Gulf  Stream 
not  only  tends  to  bring  plants  from  the  south  but  quite  effectually  pre- 
vents any  from  drilling  from  Florida  to  the  Bahamas.  The  current  is  so 
strong  that  the  occasional  northers  would  be  more  than  counteracted, 
while  the  easterly  winds  are  favored.  What  is  true  of  the  Gulf  Stream 
to  the  west  of  the  Bahamas  is  also  true  of  the  Equatorial  Current  to 
the  east  Distribution  by  birds  is  apparently  of  little  importance  or 
we  should  find  more  plants  with  pulpy  fruits  brought  from  Florida. 
Maritime  plants  are  easily  distributed  by  currents  as  their  seeds  are 
not  injured  by  the  salt  water,  and  furthermore,  as  stated  by  Hemsley 
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and  Wallace,  when  cast  ashore  they  find  a  suitable  place  for  germina* 
tion,  while  many  other  seeds  although  transported  fail  to  be  placed  in 
a  &vorable  situation.  I  collected  several  beans  of  Crigalobium  scanr 
dens  on  various  beaches,  but  the  plant  had  not  gained  a  foot-hold  as 
its  habitat  is  the  dense  woods  of  the  larger  islands.  But  the  bulk  of 
the  flora  of  the  Bahamas  is  either  maritime  or  such  as  would,  under 
favorable  conditions,  be  likely  to  pass  through  the  salt  water  ordeal 
successfully.  The  islands  are  all  low  and  probably  most  of  the  species 
are  found  within  the  influence  of  the  sea. " 

The  Saproregniaceae  of  the  United  States. — The  monograph 
of  the  Saprolegniaoese  of  the  United  States,  prepared  by  Dr.  J.  E. 
Humphrey,  aod  published  by  the  American  Philosophical  Society,  is  a 
notable  contribution  to  the  botany  of  the  lower  plants.  It  occupies 
eighty-six  quarto  pages  of  text,  and  is  illustrated  by  seven  large  plates. 
The  author  first  discusses  the  group  in  general,  giving  much  attention 
to  the  non-sexual  and  sexual  reproduction,  and  bringing  out  many 
interesting  facts.  He  confirms  the  statement  of  DeBary  and  others 
that  the  so-called  sexual  reproductive  organs  are  morphologically  sex- 
ual, though  not  physiologically  so  in  all  cases. 

The  second  part  of  the  paper  is  occupied  with  descriptions  of  the 
genera  and  species.  Seven  genera  are  known  to  occur  within  our  limits, 
viz:  Saprolegnia,  with  seven  species;  I^/thiopsis,  with  one  species; 
Achlya,  with  eight  species ;  AphanomyceSf  with  two  species ;  Dictyu- 
chu8,  with  one  species ;  Leptomitua,  with  one  species;  Apodachlya,  with 
one  species.  A  number  of  other  species  are  described,  of  which  as  yet 
no  specimens  have  been  found  in  the  United  States.  A  bibliography 
of  110  titles  is  given,  of  which  but  five  are  by  American  authors.  The 
plates  add  much  to  the  usefulness  of  the  paper,  and  should  make  the 
study  of  these  much  less  difficult  than  heretofore. 

Dr.  Humphrey  recommends  the  following  method  of  cultivating 
these  plants.  "  The  most  prolific  source  of  supply  is  water  containing 
green  alg»,  and  the  best  subsistance  is  afforded  by  insects,  such  as 
common  house-flies  or  meal-worms.  For  material,  a  handful  of  algse 
may  be  taken  from  the  stream,  pond  or  pool  in  which  they  are  growing 
and  placed  in  a  collecting  bottle  or  other  vessel,  which  will  protect 
them  from  drying.  In  the  laboratory,  these  are  placed  in  a  vessel  of 
water  from  the  public  or  private  water  supply,  and  the  culture  insects 
are  thrown  upon  its  surface.  This  collection  of  a  mass  of  algae  with- 
out water,  except  that  retained  by  the  mass,  reduces  the  bulk  of  speci- 
mens, which  is  of  importance  when  they  are  taken  at  a  distance  from 
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the  laboratory,  and  largely  excludes  aquatic  organisms  which  might 
make  trouble  in  the  cultures ;  while  experience  shows  that  the  zoo- 
spores and  oospores  of  the  Saprolegniaceas  are  carried  with  the  algse  to 
a  large  extent.  *  *  *  The  insects  used  may  be  freshly  killed,  and 
their  chitonous  covering  should  be  broken  as  little  as  possible ;  but  I 
have  found  that  for  winter  cultures,  when  fresh  insects  are  not  readily 
available,  an  excellent  substitute  may  be  found  in  dead  house-flies, 
collected  in  the  fall  and  kept  dry  and  exposed  to  the  air,  but  protected 
from  dust.  Since  the  dry  surfaces  of  insects  are  not  readily  wetted  by 
water,  it  has  proved  useful  to  moisten  them,  whether  fresh  or  dried, 
with  alcohol,  and  then  soak  them  in  water  for  a  few  minutes  to 
remove  the  alcohol.  They  will  then,  when  thrown  into  the  culture 
vessel,  sink  until  their  bodies  are  mostly  below  the  surfiEice,  and  so  pre- 
sent a  much  larger  area  to  the  swimming  zoospores  of  Saprolegniaeeoe 
than  if  dry  and  floating  largely  above  the  surface." 

The  publication  of  this  paper  will  certainly  stimulate  the  more  gen- 
eral study  of  these  interesting  aquatic  fungi. 

CHARLES  E.  BE88ET. 
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ZOOLOGY. 

A  Deformity  Inherited. — An  account  is  given  in  a  medical 
journal  by  Dr.  M.  L.  Holbrook  of  a  case  of  deformity  transmitted 
through  three  generations  to  both  sexes.  It  appeared  first  in  a 
person  named  M.  B.  Wadsworth,  bom  in  Connecticut  about  the 
year  1800.  It  consisted  in  the  absence  of  the  three  middle  meta- 
carpal bones  and  phalanges  of  each  hand,  and  also  the  absence  of  the 
three  middle  corresponding  bones,  the  metatarsal  and  phalanges  of  each 
foot,  together,  of  course,  with  the  absence  of  the  toes  and  fingers  and 
that  part  of  the  foot  and  hand  belonging  to  these  bones.  The  remain- 
ing parts  lay  nearly  side  by  side  like  fingers,  and  the  movement  was 
partly  from  side  to  side  like  claws,  rather  than  a  grasping  movement, 
like  that  of  a  perfect  hand.  This  man  was  very  able  bodied,  and 
worked  at  farming  and  laying  stone  wall,  and  lived  to  be  about  sixty 
years  of  age.  He  married,  moved  to  Ohio  and  being  a  neighbor  of  my 
parents,  I  knew  him  well.  He  had  Itwo  children,  S.  and  W.  with 
whom  I  was  intimate,  and  both  inherited  the  deformity.  In  the  oldest 
one,  however,  there  seemed  to  be  an  attempt  on  the  part  of  nature  to 
restore  the  missing  parts  by  producing  one  double  finger  on  each  hand, 
and  a  foot  partly  restored,  but  the  restoration  was  so  imperfect  as  to 
really  make  the  deformity  worse.  This  son  died  in  early  manhood 
and  left  no  family.  The  second  son,  W.,  was  nearly  like  the  father  in 
both  hands  and  feet.  He  is  still  living,  married,  and  has  had  four  child- 
ren. The  first  is  a  man,  grown  an<]  is  not  deformed.  The  second,  a 
girl,  now  about  eighteen  years  old,  is  as  bad  as  the  father.  The 
third,  a  son,  not  deformed.  The  fourth,  a  daughter,  now  dead,  was 
like  her  father. 

As  to  the  cause  of  this  strange  deformity  we  have  no  absolute  knowl- 
edge. One  story  current  in  the  family  is  that  the  mother  of  the 
original  case  wa^,  frightened  at  a  lobster  before  the  child  was  born. 
There  is  another  family  belief  concerning  the  cause  that  is  worth  relat- 
ing. It  is  that  the  mother  received  a  severe  nervous  shock  from  a 
vicious  horse,  which  had  chased  her  with  open  mouth  and  tried  to  get 
hold  of  her  with  his  teeth  aftier  she  had  taken  refuge  under  a  wagon. 
The  mental  shock  may  have  produced  an  arrest  of  development  in  the 
unborn  child.    (Herald  of  Health,  Oct.,  1892). 
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Preliminary  Note  on  the  Relationship  of  the  Species 
Usually  United  under  the  Generic  Name  Sebastodes.— On  the 
Pacific  coast  of  temperate  North  America,  a  large  number  of  species 
of  viviparous  Scorpaenidae  are  found.  They  range  all  the  way  from 
tide  water  to  a  depth  of  1600  feet,  from  Cerros  Island  to  Alaska. 
They  are  most  abundant  on  the  coast  of  California,  about  30  species 
being  known  from  San  Diego  and  a  like  number  from  Monterey.  In 
size,  they  vary  from  1  lb.  to  30  lbs. 

The  species  have  been  variously  grouped  as  forming  one  genus  by 
Jordan  &  Gilbert^  as  forming  two  by  Jordan,  and  as  forming  four 
by  Gill.  Jordan  &  Gilbert,  in  their  Synopsis,  arranged  the  species 
known  to  them  according  to  the  greater  or  less  prominence  of  the 
spiniferous  ridges  of  the  skull.  In  examining  the  skulls  of  a  number  of 
them,  one  of  us  several  years  ago,  noticed  that  in  a  number  of  species, 
the  parietals  meet  over  the  supra-occipitals,  while  in  others  they  are 
separated,  and  the  supra-occipital  is  exposed  above  for  its  whole 
length. 

A  more  recent  examination  of  a  larger  series  of  skulls,  tended  to 
show  that,  if  we  admit  the  relationships  pointed  out  by  Jordan  &  Gil- 
bert, this  greater  or  less  development  of  the  parietals  is  of  no  signifi- 
cance. A  more  thorough  study  has,  however,  convinced  us  that  the 
species  with  united  parietals  are  related  and  that  the  relationships 
pointed  out  by  Jordan  &  Gilbert  are  at  fault 

The  value  placed  on  such  a  cranial  character  as  the  union  or  non- 
union of  the  parietak  need  not  be  defended  here.  It  may  only  be 
mentioned  that  in  mystinuB  which  for  other  reasons  we  considered  the 
hub  to  which  the  other  groups  proposed  here  are  related  as  spokes,  the 
parietals  are  united  in  8  out  of  10  specimens.  The  variation  of  this 
character  in  myBtinue  but  confirmed  our  view  that  it  is  the  radiating 
point. 

Leaving  the  parietals,  the  next  prominent  characters  are  the  devel- 
opment or  non-development  of  certain  cranial  spines  and  ridges. 
These  spines  are  found  in  all  stages  from  minute  points  to  compara- 
tively huge  spines.  The  variation  in  size  for  this  reason,  if  there  were 
no  other  objections,  cannot  be  utilized  for  determining  generic  relation- 
ship. The  spines  are  very  regularly  arranged  and  in  any  given  spe- 
cies certain  ones  are  always  present.  (Individual  variations  should  of 
course  be  expected  in  this  character  as  in  every  other  if  a  sufiicient 
number  of  specimens  are  examined).  The  eoriBtancy  of  the  presence 
of  certain  spines  in  a  given  species  warrants  the  use  of  the  presence  or 
absence  of  these  spines  in  the  different  species  in  determining  their 
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true  relationship.    This  relationship  is  usually  borne  out  by  a  number 
of  subsidiary  characters.    Considering  the  constancy  of  the  spines, 
reinforced  by  subsidiary  characters,  we    have    divided  the  species 
usually  united  under  the  generic  name  Sebadodes  as  follows : — 
a.  Parietals  meeting  above  the  supra-occipital. 

b.  Jaws  equal ;  head  narrow  above  ;  high  and  prominent  cranial 
ridges  ending  in  spines ;  preocular,  supraocular,  tympanic  .and 
parietals  present.  Scales  usually  very  strongly  ctenoid ;  access- 
ory scales  numerous ;  suborbital  stay  directed  obliquely  down- 
ward  and  backward;  second  anal  spine  much  heavier  than, 
and  at  least  as  long  as  the  third ;  body  short  and  deep,  back 
arched ;  mouth  very  large ;  head  heavy.  All  known  species 
with  cross  bands. 

Sebastichthys  Gill. 

nigrocinehis,  serricepSj  rubrivincttis,  diploproa.^ 

bb.  Lower  jaw  much  projecting;  head  broad,  the  skull  usually 

convex ;  cranial   ridges  when  present  low ;  gill-rakers  very 

long  and  slender ;  scales  usually  smooth,  few  if  any  accessory 

scales.    Suborbital  stay  little  if  at  all  oblique. 

c.  Parietal  ridges  ending  in  spines ;  preocular,  supraocular  and 
tympanic  spines  well  developed.    Peritoneum  black. 

d.  Postocular  spine  present.  Second  anal  spine  usually  stronger 
and  longer  than  third.  Symphyseal  knob  strong,  projecting 
forward.  Dorsal  low.  (Peritoneum  black,  mandibles  and 
maxillary  scaled.) 

ACUTOMENTUM*  E  &  B. 
^Type  A.  ova/is  (Ayres). 

melanostomuSy  ovalis,  ruftis^  *alutu8,  macdonaldi  n.  sp.  nov.= 
5.  proriger  E.  &  6.  not  of  J.  &  G. 
dd.  Postocular  spine  not  developed. 

We  have  not  been  able  to  examine  the  two  species  (entomelas 
and  atrovirens)  and  cannot  vouch  for  their  position. 
cc.  Parietal  ridges  not  ending  in  spines. 

e.  Preocular  spines  well  developed.  Supraocular  and  tympanic 
spines  sometimes  present.  Interorbital  wide,  convex.  Peri- 
toneum black.  Approximated  edges  of  sub-opercle  and 
inter-opercle  frequently  ending  in  spines.  Primospina'  E. 
ifeB. 

Type  P.  mysHnus  (J.  &  G). 

The  only  species  (mystinus)  is  the  most  variable  species  of 
the  group. 
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ee.  Preocular  without  spine,  skull  smooth,  without  spines. 
Peritoneum  usually  white 

Sebastosomus  Gill, 
flavidvs,  aerranoides,  melanopa,  ^dliatiM. 
aa.  Parietals  separated  by  the  supra-occipital. 

f.  Cranium  with  parietal  ridges  only.    Lower  jaw  much  project- 
ing, entering    the  profile,;  a    prominent  symphyseal    knob 
directed  forward.      Head  broad,  convex.    Interobital  con- 
vex, nearly  smooth. 

Sebastodes  GilL 
pauci^inis,  goodei, 
*  Species  marked  with  an  asterisk  have  not  been  examined  in  refer- 
ence to  the  characters  utilized. 

flf.  Cranium  with  many  ridges,  all  ending  in  spines, 
g.  Postocular  and  tympanic  spines  both  present.    Interopercle 
and  subopercle  without  spines.    Lower  pectoral  rays  nor- 
mal, 
h.  Coronal  spines;  nuchal  spines,  a  spine  below,  another  in 
front  of  eye.  *    matzubarae  with  this  species  we 

are  not  acquainted, 
hb.  No  coronal  spines  Sebastomus  Gill. 

miniattis,  jnnniger,  levis,  aereus^y  constellatus,  umhrosv^,  rosaceu^, 
rhodochloris^,  gillv^,  rupeHrier^,  eos,  chlorodidus^,  ruber^  rufus, 
gg.  Postocular  spine  wanting, 
i.  Coronal  spines  none. 

Pteropodus  E.  &  B/ 

Species  with  normal  pectoral  rays,  (living  off  the  bottom) 
saxicola^,  prorigerf  *,   brevispinis^,    elongatus,  sinensis. 
Species  with  lower  pectoral  rays  thick  (living  on  the  bottom) 
zacentrus*,  maliger,  caurinus,  vexillaris,  rastrelliger,  nebulo- 
sus,  camatuSf  chrysomelas. 
ii.  Coronal  spines  present. 

AUCTOSPINA  E.  &  B.* 
aurora^  auriculatus. 
t  The  specimen  described  by  E.  &  E.,  Proc.  Cal.  Acad.  Sci.  (2)  III, 
15, 1890,  is  a  species  distinct  from  proriger. 

The  inter-relationship  of  these  genera  is  complex.  It  may  be  repre- 
sented by  the  following  diagram  where  the  genera  with  the  united 
parietals  are  followed  by  an  asterisk. 

iType  P.  maliger  (J.  &  G). 
*Type  A,  auriculatus  (Girard). 
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A  revision  of  the  Pacific  Scorpaenidse  will  be  included  in  my 
"Viviparous  fishes  of  the  Pacific  Coast."— C.  H.  Eigenmann  and  C. 
H.  Beesok. 

Batrachians  of  British  India. — The  total  number  of  Batrachians 
known  at  the  present  time  from  British  India,  including  the  Malay 
peninsula,  comprises  147  species;  of  these,  the  Indian  Museum  pos- 
sesses specimens  of  103  distributed  as  follows;  Ecaudata  99,  Caudata 
1,  Apoda  3.  (Sclater's  List  of  Batrachians  of  the  Indian  Museum, 
1892). 

Washington  and  British  Columbian  Orinthology. — ^A 
resume  of  the  birds  observed  in  British  Columbia  and  Washington 
during  the  spring  and  summer  1892,  b  given  by  Mr.  S.  N.  Rhoads  in 
the  Proceeds.  Phila.  Acad.,  1893.  To  the  combined  lists  of  Mr.  Chap- 
man and  Mr.  Fannin,  the  author  adds  21  species  that,  came  under  his 
own  observation,  making  the  list  of  species  now  known  from  that 
region  number  326.  Descriptions  of  11  new  species  observed  appear 
in  the  Auk  for  January,  1893.  Four  specimens  of  a  new  variety 
of  Parus  hudaonicm  were  obtained  in  British  Columbia,  near  Field. 
The  new  form,  P.  hudsonicus  columbianus,  is  larger  and  darker  than 
hudsoniims,  with  a  much  larger  bill,  and  with  the  throat  patch  jet 

black  instead  of  brownish-black. 

• 

Zoological  News.  Hemichorda. — Prof  W.  E.  Ritter  pre- 
sents in  Zoe'  a  popular  study  of  Balanoglossus  in  which  few  new  facts 
concerning  the  larvsB  are  brought  out.  Professor  Ritter  puts  in  a 
request  for  evidence  of  the  existence  of  Balanoglossus  on  the  Pacific 
coast. 

not  iii,  187, 1892. 
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Fishes. — Evermann  has  revised*  the  North  American  Suckers  of 
the  genus  Pantosteus  and  recognizes  the  species  plebeivs,  vireseens, 
generosus,  discobolus  and  a  new  species  jordani  from  the  upper 
Missouri  Basin. 

Reptiles  and  Batrachia. — Cope  catalogues^  eight  species  of  Batra- 
chia,  5  of  turtles,  8  of  lizards  and  13  of  snakes  collected  in  northwest- 
em  Texas.  The  region  appears  to  be  interesting  as  the  meeting  ground 
for  several  geographical  districts.  The  absence  of  Sceleporus  from  the 
collections  is  due  to  the  absence  of  timber. 

Davenport  records  the  persistence*  of  the  right  root  of  the  subverte- 
bral  artery  in  an  alligator  28  cm.  long,  and  figures  two  cases  of  the 
persistence  of  the  ductus  botalli  in  the  same  animal. 

Mammalia. — At  a  meeting  of  the  London  Zoological  Society,  M. 
Tegetmeier  exhibited  the  feet  of  some  Australian  rabbits  to  show  an 
adaptation  which  is  gradually  being  brought  about  to  a  new  mode  of 
locomotion.  The  rabbits  are  becomiug  climbers,  and  often  ascend 
trees  in  their  search  for  food ;  their  feet  are  growing  slighter  and  the 
claws  longer  and  sharper.  (Revue  Scientifique,  Mar.  1893.) — Mr.  G. 
S.  Miller  reports  that  Zapus  insignis,  hitherto  known  only  from  New 
Brunswick  and  Nova  Scotia,  is  locally  common  in  the  eastern  United 
States.  As  the  original  description  was  based  on  three  specimens  faded 
by  grease  and  age,  he  redescribes  the  species  io  the  Proceeds.  Biol. 
Soc  Washington,  April,  1893. 

Notes  on  the  Classification  of  the  Cryptodira. — In  the  Juoe 
number  of  the  American  Naturalist,  1890, 1  have  given  a  classifi- 
cation of  the  Testudinata,  distinguishiug  four  sub-orders — Amphiehely- 
dia,  Pleurodira,  Cryptodira,  Trionyehm. 

To-day  I  shall  give  a  more  detailed  classification  of  the  living  forms 
of  the  Testudinata  belonging  to  the  Cryptodira. 

CRYPTODIRA. 

No  free  nasals,  a  parieto-squamosal  arch  present  or  absent ;  descend- 
ing processes  of  prefrontals  connected  with  vomer;  stapes  in  an  open 
groove,  of  the  quadrate  or  covered  by  the  quadrate  behind ;  pterygoids 
narrow  in  the  middle,  without  wing-like  lateral  expansioos,  separating 

*Bull.  U.  S.  Fish  Coram.  1892,  p.  51. 1898. 

*Proc.  Phila.  Acad.  1892.  p.  331. 

•Bull.  Mus.  Comp.  Zoology  xxiv,  no.  2, 1893. 
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quadrate  and  basisphenoid ;  epipterygoid  free  or  not  free;  dentary 
bones  united.  Cervical  vertebrsB  with  rudimentary  transverse  processes 
in  front  of  vertebra ;  the  posterior  cervicals  with  double  articular  faces ; 
sacral  ribs  well-developed  and  connected  with  centrum  and  neuroids. 
Pelvis  free  from  plastron  and  carapace.  Epiplastra  in  contact  with 
hyoplastra ;  entoplastron  oval,  rhomboidal  or  T-shaped,  a  more  or  less 
complete  series  of  peripberalia  more  or  less  connected  with  the  ribs. 

I. — CHELONIOIDEA. 

A  parieto-squamosal  arch;  no  foramen  palatinum  between  palate 
and  maxillary ;  articular  faces  between  the  sixth  and  seventh  cervical 
plane ;  nuchal  with  a  distinct  process  on  the  lower  side  for  the  articu- 
lation with  the  neuroid  of  the  eighth  cervical ;  no  lateral  processes  of 
nuchal.    One  biconvex  cervical  vertebra. 

1.  CheloniidiB. 

Skull  with  descending  processes  of  parietals ;  limbs  paddle-shaped ; 
claws  one  or  two.     Cheloniaf  Thalassoehelys,  Caretta,  Lepidochelya, 

2.  Dermochelyidot, 

Skull  without  descending  processes  of  parietals;  limbs  paddle- 
shaped  ;  no  claws.  Bony  carapace  dissolved  into  numerous  mosaic-like 
pieces.    Dermochelys. 

II.— CHELYDROIDEA. 

No  parieto-squamosal  arch;  a  foramen  palatinum  between  palate 
and  maxillary ;  articular  faces  between  the  sixth  and  seventh  cervicals 
not  plane ;  nuchal  without  lower  process,  but  with  more  or  less  strong 
lateral  process  underlying  the  peripherals ;  one  biconvex  cervical ;  a 
complete  series  of  inframarginals.^ 

1.  DermatemydidiB. 

Frontals  not  excluded  from  orbit;  maxillary  without  connection 
with  quadratojugal ;  squamosal  without  connection  with  postfronto- 
orbital ;  mesogastroid  well-developed,  separating  completely  entopubes 
and  entoischia;  number  of  peripherals  11 ;  an  entoplastron.  Number 
of  neuralia  incomplete;  the  posterior  pleurals  not  meeting  in  median 
line.    Dermatemys. 

2.  Chelydrid(B, 

Frontals  excluded  from  orbit ;  maxillary  without  connection  with 
quadratojugal ;  squamosal  in  connection  with  postfronto-orbital ;  meso- 
*  Some  species  of  Kinosiemon  excepted. 
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gastroid  well-developed,  separating  completely  entopubes  and  entois- 
chia ;  number  of  peripherals  11 ;  an  entoplastron.  Number  of  neuralia 
complete;  posterior  pleurals  meeting  in  median  line.  Chelydra^ 
Macrochelya. 

3.  StaurotypidoR, 

Frontals  excluded  from  orbit ;  maxillary  in  connection  with  quad- 
ratojugal;  squamosal  without  connection  with  postfronto-orbital ; 
mesogastroid  well-developed,  separating  completely  entopubes  and 
entoischia;  number  of  peripherals  10;  an  entoplastron;  number  of 
neuralia  incomplete;  posterior  pleurals  meeting  on  median  line. 
Staurotypvs,  Claudius} 

4,  KinodernidcB, 

Frontals  excluded  from  orbit ;  maxillary  in  connection  with  quad- 
ratojugal ;  squamosal  without  connection  with  postfronto-orbital ;  meso- 
gastroid reduced;  number  of  peripherals  10;  no  entoplastron;  num- 
ber of  neuralia  incomplete;  posterior  pleurals  meeting  on  median 
line.     Kinodemon,  Aromochelys,  Ooniochelya. 

III. — PLATYSTERNOIDEA. 

No  parietosquamosal  arch;  a  foramen  palatinum  between  palate 
and  maxillary ;  articular  faces  between  sixth  and  seventh  cervical  not 
plane ;  nuchal  without  lower  and  without  a  lateral  process ;  two 
biconvex  cervicals;  a  complete  series  of  inframarginals.  Skull  of 
the  type  of  the  Chelydroideae. 

PlcUyslemidcR. 

Frontals  excluded  from  orbit ;  maxillary  in  connection  with  quad- 
ratojugal ;  jugal  excluded  from  orbit;  squamosal  connected  with  post- 
fronto-orbital ;  mesogastroid  well-developed,  separating  completely  ento- 
pubes and  entoischia;  number  of  peripherals  11;  an  entoplastron; 
number  of  neuralia  complete.    Flatysternum, 

^  In  Claudius  the  post-orbital  arch  is  exceedingly  slender ;  the  parietal  sends  down 
a  process  behind  the  postfronto  orbital  to  join  (he  jagal.  The  zygomatic  arch  is  also 
▼ery  slender,  but  three  times  as  broad  as  the  postorbital ;  the  interorbital  arch  is  one 
and  a  half  times  the  diameter  of  the  orbit.  The  lower  jaw  is  strongly  hooked,  with 
the  symphysis  larger  than  the  diameter  of  orbit.  Upper  jaw  with  a  small  but  distinct 
hook,  each  maxillary  with  a  very  sharp  lateral  hook.  Lower  side  of  skull  as  in 
Kinosternon;  palate  not  forming  a  part  of  the  alveolar  surface,  the  posterior  nares  not 
bridged  over  by  palate  and  vomer  as  in  Staurotypus.  Pterygoids  without  any  ecto- 
pterygoid  process. 
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IV. — TESTUDIKOIDEA. 


Ko  parietosquamosal  arch ;  a  foramen  palatiuum  between  palate 
d  maxillary  ;  articular  faces  between  sixth  and  seventh  cervical  not 
ane;  nuchal  without  lower  process;  two  biconvex  cervicals;  an 
complete  series  of  inframarginals ;  squamosal  not  connected  with 
:5tfronto-orbitaL 

EmydidoR. 

Quadrate  open  behind ;  number  of  phalanges  of  second  and  third 
e  of  hind  foot  more  than  two;  peripherals  of  bridge  without  median 
ocesses  interlocking  with  rib-ends ;  rib-ends  in  a  groove  of  the  peri- 
lerals. 

TettudinidiB. 

Quadrate  closed  behind  ;  number  of  phalanges  of  second  and  third 
€  of  hind  foot  never  more  than  two ;  peripherals  of  bridge  with  med- 
n  processes  interlocking  with  rib-ends. 

— G.  Baur,  TJnivertiby  of  Chicago, 

Tv70  New  Species  of  North  American  Testudinata. — 
he  following  species  of  Graptemys  have  been  described : 

1.  Oraptemys  geographiea,  Les.  1817. 

2.  Orcq>iemy$  pseudogeographiea  (Les.  MSS.),  Holbrook,  1842. 

3.  Oraptemys  oculifera,  Baur,  1890.    Science,  No.  405,  pp.  262-263. 

4.  Chraptemys  kohnii,  Baur,  1890.    1.  c. 

GRAPTEMYS  PULCHRA  SpCC.  nov. 

For  some  years  I  have  been  acquainted  with  two  specimens  of  a 
iraptemys  preserved  at  the  Smithsonian  Institution.  Both  specimens 
rere  collected  by  Dr.  T.  H.  Bean  in  Montgomery,  Ala.,  and  bear  the 
umber  8808.  One  of  these  is  mentioned  in  Yarrow's  Catalogue 
BulL  U.  S.  Nat.  Mus.,  No.  24, 1883),  as  ^^MalacoclemmyB  geographicusr 
n  1891  I  received  a  skull  and  a  very  large  living  specimen  from  Mr. 
ir.  Kohn,  of  New  Orleans,  La.,  of  the  same  species. 

The  coloration  of  the  skull  and  neck  distinguishes  this  species  at 
mce  from  all  the  others.  The  whole  space  between  and  behind  the 
orbits  is  characterized  by  a  continuous  .yellow  figure,  which  sends 
)ackward  on  each  side  behind  each  orbit  a  strong  process  of  the  same 
;olor. 

The  head  resembles  that  of  Oraptemya  hohnii,  but  is  more  slender, 
rhe  symphysis  of  the  lower  jaw  is  longer  and  the  nose  projecting.  In 
ill  the  skulls  examined  the  jugal  is  excluded  from  the  orbit,  a  charac- 
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ter  not  seen  in  the  other  species  of  Oraptemys  or  Malaclemmyu.  The 
form  of  the  carapace  is  very  close  to  Oraptemys  kohnii;  the  dermal 
shields  are  very  thin.  It  is  the  largest  form  of  Oraptemys,  the  shell 
reaching  a  length  of  over  170  mm.  in  straight  line.  The  color  of  the 
shell  is  light  olive  with  yellow  marks  on  the  marginals,  the  plastron  is 
yellow,  with  some  darker  marks.  Types:  No.  8808.  Smithsonian 
Institution,  Washington,  D.  G.  Two  not  full-grown  specimens,  col- 
lected by  Dr.  T.  H.  Bean  at  Montgomery,  Ala. 

The  genus  Malaclemys,  with  the  single  species  M.  centrata  (Bosc. 
MSS.)  Latreille,  1801,  is  distinguished  from  Oraptemys  by  the  lower 
jaw,  which  is  pointed  and  not  rounded  in  front,  and  also  by  the  condi- 
tion of  the  quadratojugal  and  maxillary.  In  Malaclemys  the  quadra- 
tojugal  is  extensively  united  with  the  maxillary;  in  Oraptemys  these 
elements  are  separated  by  the  quadratojugaL  The  peculiar  character  of 
the  jugal  in  Oraptemys  pulchra  may  perhaps  justify  the  creation  of  a 
new  genus  for  this  species.  I  have  given  to  the  common  "  Diamond- 
back"  the  nsime  3Ialaclemmys  centrata  (Bosc.  MSS.)  Latreille,  1801. 
The  name  Jf.  terrapin  Schoepff,  1793,  cannot  be  used.  The  same 
name  (Testudo  terrapen)  was  given  by  Bonnaterre  in  1789  to  the 
Trachemys  nigosa  Shaw,  1802,  of  Jamaica.  Already  in  the  year  1788, 
however,  Gmelin  introduced  the  name  Testudo palustris  for  the  Jamaica 
tortoise ;  I  therefore  use  the  name  Trachemys  palustris  Gmelin  for  the 
Jamaica  tortoise,  and  that  of  Malaclemmys  centrata  (Bosc.  MSS.) 
Latreille  for  the  "  Diamond-back." 

KINOSTERNON  LOUISIANiE  spCC.  nOV. 

Shell  much  like  K,  pensilvanieum,  but  more  elongated.  Skull  differ- 
ent; the  lateral  hook  in  the  middle  of  the  maxillary  very  much 
developed  and  very  sharp ;  median  hook  on  symphysis  not  so  strong ; 
postorbital  arch  stronger  than  in  K,  pensilvanicum.  Lower  jaw  very 
strong,  ending  in  a  sharp  point ;  symphysis  of  lower  jaw  larger  than 
vertical  diameter  of  orbit.  A  yellow-orange  stripe  from  snout  over  , 
upper  part  of  orbit  along  neck,  one  from  the  angle  of  the  mouth. 
Four  barbels,  two  just  behind  the  symphysis  near  together  and  two 
farther  behind  more  separated.  Limbs  and  neck  olive  gray ;  a  few 
yellow  spots  on  top  of  the  posterior  part  of  head ;  webs  more  developed 
than  in  K.  pensilvanicum.  Lower  jaw  with  greyish-yellow  dots  and 
lines.  The  whole  coloration  is  very  much  like  that  in  Aromoehelys 
trlstycha  Ag.,  which  is  found  together  with  K.  louisiance.  seen  from 
above  these  two  animals  resemble  each  other  very  much.  They  belong 
to  different  genera,  but  have  about  the  same  specific  characters. 
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I  have  received  many  specimens  of  this  species  through  the  kindness 
of  Mr.  Gustavo  Kohn,  of  New  Orleans,  La.  This  species  is  the  repre- 
^ntative  of  K.  pensihanicum  in  Louisiana.  I  have  never  received  a 
specimen  of  K.  pensilvanieum  from  this  locality,  and  believe  that  all 
the  specimens  which  have  been  described  as  K,  pensUvanieum  from 
this  State  belong  to  K.  louisiana.  Type  specimen,  No.  16527,  Smith- 
sonian Institution,  from  New  Orleans,  La. 

— G.  Baur,  UnvversUy  of  Chicago. 

Further  Notes  on  American  Box-Tortoises. — In  Science,  of 
April  3,  1891  (Vol.  XVII,  No.- 426),  I  have  given  the  osteological 
i^haracters  of  three  of  the  American  Box-Tortoises:  Terrapene  major 
Ag.,  T.  Carolina  L.,  and  T.  omata  Ag. 

Through  the  kindness  of  Mr.  Gustavo  Kohn,  of  New  Orleans,  La., 
I  have  received  lately  three  living  specimens  of  T.  triunguia  Ag.  ( C. 
^noatemoidcs  Gray,  Boul.)  Besides  I  have  received  a  specimen  of  T. 
mezicana  Gray,  for  which  I  have  to  thank  Dr.  A.  L.  Herrera,  Director 
of  the  National  Museum,  Mexico.  Both  these  forms  proved  to  be  very 
interesting.  I  give  now  osteological  characters  of  all  the  forms  of 
Tl'errapene. 

TERRAPENE  MAJOR  AG.,  1857. 

Quadratojugal  well-developed,  forming  a  complete  zygomatic  arch  ; 
•cervicals  long;  upper  branch  of  scapula  considerably  longer  than 
inner  branch  (endo-scapula) ;  digits  with  well-developed  webs. 

Number  of  phalanges  in  fore-foot,  2  3  3  3  2;  in  hind  foot,  23332. 

Southern  States.    Locality  of  type,  Mobile,  Ala. 

TERRAPENE  CAROLINA  L.,  1766. 

Quadratojugal  rudimentary,  only  connected  with  quadrate ;  cervicals 
shorter  than  in  T.  major  Ag. ;  upper  branch  of  scapula  somewhat 
longer  than  inner  branch  (endo-scapula),  but  not  so  long  as  in  T. 
major ;  digits  slightly  webbed. 

Number  of  phalanges  in  fore-foot,  2  3  332  or  23322;  in  hind 
foot  2  3  3  3  2. 

Eastorn  States  to  Indiana. 

TERRAPENE  MEXICANA  GRAY,  1849  (Otiychotria). 

Quadratojugal  rudimentary,  only  connected  with  quadrate;  cervi- 
-cals  probably  as  in  T.  major ;  upper  branch  of  scapula  as  in  T.  major. 
No  web  between  the  digits  and  only  three  claws  in  the  hind  foot. 

Number  of  phalanges  in  fore-foot,  2  3  3  2  2;  in  hind  foot,  23331. 

Mexico. 
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This  species  is  readily  distinct  firom  T.  triunguis  by  its  oval  tectifonn 
carapace.  The  addUUmal  vertebral  shield  between  the  fourth  and  fifth, 
se^n  in  both  the  British  Museum  specimens,  is  present  also  in  the  specimen 
received  from  Dr.  Herrera. 

TERRAPENE  TRIUNGUIS  AG.,  1857. 

8yn.  Emys  kinostemoides  Gray. 

Quadratojugal  rudimentary,  only  connected  with  quadrate ;  cervi- 
cals  somewhat  shorter  than  in  7.  major ;  scapula  as  in  T.  ma^or ;  no  web 
between  the  digits,  and  only  three  claws  in  the  hind  foot.  Shell  as  in 
T,  Carolina  L. 

Number  of  phalanges  in  fore-foot,  23322  or  23321;  in  hind 
foot,  2  3  3  21. 

Louisiana,  Arkansas,  Indian  Territory,  Mississippi,  Georgia. 

TERRAPENE  ORNATA  AG.,  1857. 

Quadratojugal  absent;  cervicals  very  short;  upper  branch  of 
scapula  of  the  same  length  as  inner  branch  (endo-scapula) ;  digits 
without  distinct  web. 

Number  of  phalanges  of  fore-limb,  2  2  2  2  2;  of  hind  limb,  23331. 

Central  States.    Type  from  Upper  Missouri,  Iowa. 

— G.  BAUR>Uhiver«%  of  Chicago. 
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ENTOMOLOGY.* 

Spiders  collected  in  New  Mexico  and  Arizona. — Among 
some  spiders  sent  to  Professor  G.  W.  Peckham,  of  MilT?aukee,  a  year 
or  two  ago,  the  following  species  of  Attidse  was  found. 

Habrocestum  hirsiUum  Peckham.  This  species  was  originally 
described  from  Oregon.  The  specimens  sent  were  collected  at  Las 
Cruces,  New  Mexico. 

Professor  Peckham  wrote  that  there  were  several  other  species  of 
Attidae  in  the  sending,  but  that  they  were  immature  and  could  not  be 
determiued. 

Some  spiders  sent  to  Dr.  Geo.  Marx,  about  the  same  time,  were 
identified  by  him  as  follows.    They  were  all  collected  at  Las  Cruces, 

Fholciis  n.  sp.    A  very  interesting  one. 

Lathrodectua  n.  sp. 

Filistata  capUata  Hentz. 

Ocyale  n.  sp. 

Misumena  rosea  Keys. 

Scytodes  iharaeiea  Latr. 

Hamataliva  grUea  Keys. 

Loxosceles  unicolor  Keys. 

Dictyna  sedentaria  Keys. 

Dr.  Marx  wrote  that  the  last  five  species  were  of  much  interest,  and 
mostly  very  rare. 

Recently  a  lot  of  spiders  was  sent  to  Mr.  Nathan  Banks,  including 
all  that  had  been  collected  since  the  above  sendings,  both  in  New  Mex- 
ico and  Arizona.    He  has  reported  on  them  as  follows. 

The  following  are  from  north-eastern  Arizona: 

Tetragnatha  Usboriosa  Hentz.     $  and  ?  . 

^satoda  corollata  Linn.     ?  . 

Muumena  vatia  Clerck.     J  and  young. 

Olios  gigajiteu$  Keys..    Young. 

Pardosa  n.  sp.      ?  . 

Phidippus  sp.  ?  Young  ? .  Mr.  Banks  writes  that  "  this  is  probably 
arkonemis  Peck.,  but  the  ?  has  not  been  described." 

Dendryphantea  retarius  Hentz.     ? . 

Dejidryphantes  odaviia  Hentz.      $  and  J  . 

1  Edited  by  Dr.  C.  M.  Weed,  New  Hampshire  College,  Hanover,  N«  H. 
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Dendryphantes  sp.  prob.  new.  ?  .  Mr.  Banks  writes  that  "  this  is 
near  ociavus  Hentz,  and  may  be  only  a  variety,  but  cannot  decide  with- 
out the  $:' 

El-is  barbipes  Peck.  Mr.  Banks  writes  that  this  species  "  has  not 
been  recorded  from  the  United  States.    It  was  described  from  Mexico." 

The  following  are  from  southern  New  Mexico,  mostly  near  Las 
Cruces : 

Thanatua  coloradensis  Keys.     S  and  ?  . 

Lathrodedus  mactans  Koch.    Young. 

Steatoda  coroUata  Linn,     i  and  Young. 

Pholcus  n.  sp.     $  and  young. 

Filistata  capitata  Hentz.      S . 

Epeira  trivittata  Keys.     $  and  9  . 

Trochosa  sp.  ?     Young. 

Marptusa  califomica  Peck.    Young. 

Astia  sp.  ?    Young. 

Eiirypelma  steindachneri  Auss.      S . 

Ariope  riparia  Hentz.     ?  . 

Lyeosa  n.  sp.  S.  This  specimen  was  collected  in  the  Organ 
Mountains.  It  is  in  all  probability  the  same  as  the  common  form  here, 
whicii  19  called  the  *' tarantula." 

A  solpugid,  found  in  southern  New  Mexico,  was  also  included  in  the 
sending  to  Mr.  Banks,  and  was  determined  by  him  as  Datames 
pallipes  Say. 

Mr.  Banks,  in  conclusion,  writes  as  follows  concerning  this  fauna : 
"  Your  fauna  seems  to  have  a  Colorado  tinge,  with  forms  from  Cali- 
fornia and  the  Gulf  States.  A  number  of  the  species  run  across  from 
Texas  to  southern  California." 

The  above  list  makes  a  showing  of  twenty-five  species  of  Araneina 
from  the  south-western  region,  which,  though  small,  is  a  material  con- 
tribution to  the  knowledge  of  this  fauna. — C.  H.  Tyler  Townsend. 

Lrepidopterous  gall  on  Bigelovia. — On  June  21, 1892,  elongate 
flower-bud  like  galls  were  found  on  Bigelovia  graveolens,  near  Galls 
Spring,  New  Mexico.  Several  which  were  opeiied  on  that  date  showed 
within  what  appear  to  be  lepidopterous  larvae.  The  latter  were  reddish 
in  color,  somewhat  the  color  of  codling  moth  larvse.  More  galls  were 
found,  June  22,  west  of  Apache  Spring,  New  Mexico.  One  of  these 
which  was  opened  showed  two  very  small  larvae  within. 

GalL  Length  19  mm.;  greatest  width,  5  mm.  Resembling  an 
elongate  flower-bud  in  shape  and  appearance,  elongate  pyrifbrm  with  a 
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stem-like  portion  about  as  long  as  the  body  of  the  gall,  the  whole 
appearing  to  be  formed  of  a  widened  leaf  or  large  stipule  of  the  plant 
with  the  edges  meeting  and  grown  together,  forming  an  elongate  cavity 
inside,  the  basal  stem  portion  narrow  and  more  or  less  cylindrical,  gradu- 
ally thickening  at  body  which  is  swollen.  Stem  clothed  with  fine  white 
wooly  fibers  on  the  outside,  the  body  light  greenish  and  not  so  thickly 
wooly.  Several  narrowed  and  elongate  leaves  of  the  plant  are  grown 
to  the  outside  of  the  body,  springing  from  the  stem  and  running  longitu- 
dinally to  tip  of  gall.  These  apparently  reveal  the  mode  of  formation 
of  the  gall,  which  is,  if  I  am  not  mistaken,  formed  of  a  number  of  the 
elongate  leaves  of  the  plant  grown  together,  the  edge  of  one  to  the  edge 
of  the  next.  The  stem  portion  is  not  hollow  but  solid.  The  larvse  live 
in  the  hollow  body  of  the  gall. 

Described  from  one  specimen.  The  larva  which  was  found  within 
this  gall  shows  no  traces  of  thoracic  or  other  legs,  but  possesses  a  large 
and  distinct  head  with  strong  jaws.  I  infer  that  it  is  lepidopterous. — 
C.  H.  Tyler  Townsend. 

North  American  Locusts. — Mr.  Lawrence  Bruner  publishes' 
a  valuable  paper  on  "  The  More  Destructive  Locusts  of  America  North 
of  Mexico."  A  considerable  number  of  species  are  treated  of,  ftill 
descriptions  being  given  together  with  notes  on  preventive  measures. 
Many  new  illustrations  appear,  four  of  which  are  reproduced  on  the 
accompanying  plate,  where  a  represents  Aeridium  frontalis  from 
Kansas  ;  b.  Dendrottettix  longipennis,  the  "  Post-oak  Locust "  of  Texas 
e.  Melanoplus  rohuatus  also  of  Texas ;  and  d^  the  large  green  Bush- 
locust  {A&ridium  shoshone)  which  occurs  in  many  of  the  Southwestern 
States. 

Entomological  Notes. — The  sixteenth  of  the  admirable  series  of 
Reports  of  Observations  of  Injurious  Lisects  by  Miss  Eleanor  A. 
Ormerod  of  England  has  recently  appeared.  Its  most  distinctive 
feature  in  the  way  of  illustrations  consists  of  a  number  of  plates,  from 
photographs,  of  injuries  to  turnips  and  cabbages  caused  by  eel-worms 
and  slime  fungi. 

Mr.  H.  F.  Wickham  is  spending  the  summer  collecting  insects  and 
other  specimens  in  the  region  of  the  West  Indies.  He  is  with  a  party 
from  the  Iowa  State  University. 

Dr,  A.  S.  Packard  has  recently  published  two  important  papers  on 
Heterocera.    One  deals  with  "  The  life-histories  of  certain  moths  of  the 

2  U.  S.  Dept.  Ag.,  Div.  Ent.  Bull.,  No.  28. 
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family  Cochliopodidae,  with  notes  on  their  spines  and  tubercles  " '  and 
the  other  records  the  author's  "  Studies  on  the  transformations  of  Moths 
of  the  family  Saturniidse  *'\  In  both  papers  the  armature  of  the  cater- 
pillars is  carefully  described,  and  many  figures  are  given. 

Professor  C.  H.  T.  Townsend  formerly  of  the  New  Mexico  Agricult- 
ural College  announces  that  after  June  1,  1893  his  address  will  be: 
C.  H.  Tyler  Townsend,  Curator  of  Museum,  Institute  of  Jamaica, 
Kingston,  West  Indies. 

Mr.  James  Fletcher  has  favored  us  with  a  copy  of  his  "  Evidence 
before  the  standing  Committee  of  the  House  of  Commons  on  Agricult- 
ure and  Colonization  "  for  the  session  of  1892.  It  is  a  careful  discus- 
sion of  the  economic  value  of  entomological  study. 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Boston  Society  of  Natural  History. — May  17. — The  following 
paper  was  read :  Dr.  Clarence  J.  Blake — Out  of  Darkness  into  Light ; 
or  The  Edupation  of  a  Blind  Deaf-Mute. 

— Samuel  Henshaw,  Secretary. 

The  Biological  Society  of  Washington.— May  20- — The  fol- 
lowing communications  were  read :  Dr.  V.  A.  Moore — The  Distribu- 
tion of  Pathogenic  Bacteria  in  the  Upper  Air  Passages  of  Domestica- 
ted Animals ;  Professor  C.  V.  Riley — Some  Further  Notes  on  Yucca 
.  Pollination  ;  Professor  B.  W.  Evermann — The  Ichthyologic  Features 
of  the  Black  Hills;  Dr.  W.  H.  Dall— New  Forms  of  Fossils  from  the 
Old  Miocene  of  the  Gulf  States ;  Dr.  C.  Hart  Merriam — Biology  in 
our  Colleges;  Dr.  C.  Hart  Merriam — Facts  of  General  Biological 
Interest  Resulting  from  a  Study  of  the  Kangaroo  Rats. 

Frederick  V.  Coville,  Secretary. 

Anthropological  Society  of  Washington. — May  9. — The  fol- 
lowing papers  were  read :  Common  Errors  in  Regard  to  Indian  Lang- 
uage, Mr.  J.  N.  B.  Hewitt ;  Primitive  Belief  in  a  Future  State :  a 
Comparative  Study,  Mr.  H.  E.  Warner ;  The  Pivot  Point  in  Modem 
History :  Andrew  Palaeologus  at  Barcelona,  Col.  F.  A.  Seely ;  Fourth 
Centenary  of  the  Discovery  of  America,  at  Madrid,  1892,  Dr.  Thomas 
Wilson. — Weston  Flint,  Secretary. 

•Proc.  Amer.  Philos.  Soc.  v.  XXXI,  pp.  88-108. 

*  Proc.  Am.  Acad.  Arts  and  Sciences,  1893,  pp.  55-92. 
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The  Agassiz  Scientific  Society  of  Oregon  met  Wednesday, 
May  10,  at  8  p.  ic,  in  the  Botanical  Laboratory  of  the  Agricultural 
College.  The  principal  paper  of  the  evening  was  by  Professor 
Dumont  Lotz  on  "  Food  Adulterants." — F.  L.  Washburn,  Sec, 


SCIENTIFIC  NEWS. 


— ^The  entire  Leidy  collection  of  Parasites,  property  of  the  Biologi- 
cal Department,  University  of  Pennsylvania,  has  been  placed  in  the 
hands  of  Dr.  C.  W.  Stiles  for  revision.  Dr.  Stiles  intends  to  publish  a 
descriptive  catalogue  of  this  collection,  together  with  a  descriptive  cata- 
logue of  eight  other  collections  now  in  his  possession. 

— ^The  Smithsonian  Institution  has  taken  an  American  table  at  the 
Naples  Station  for  three  years.  Dr.  Stiles  will  publish  the  correspond- 
ence between  Secretary  Laugley  and  himself  relating  to  the  table,  in 
the  form  of  a  report  to  the  signers  of  the  memorial  presented  to  the 
Institution,  in  a  later  number  of  the  Naturalist. 

The  next  meeting  of  the  Australian  Association  for  the  Advance- 
ment of  Science  will  be  held  in  Adelaide,  South  Australia,  commencing 
on  September  25, 1893. 

The  Association  has  now  been  in  existence  since  1888.  Four  meet- 
ings have  been  held,  viz : — 

In  September,  1888,  at  Sydney— President,  H. C.  Russell,  CM. G., 
B.  A.,  F.  R.  S.,  Government  Astronomer,  N.  S.  W. 

In  January,  1890,  at  Melbourne — President,  Baron  F.  von  Mueller, 
K.C.M.G.,  Ph.D.,F.R.S. 

In  January,  1891,  at  Christchurch — President,  Sir  James  Hector, 
K.  C.  M.  G.,  M.  D.,  M.  D.,  F.  R.  S. 

In  January,  1892,  Hobart— President,  His  Excellency,  Sir  Robert 
Hamilton,  K.C.B. 

The  meeting  in  Adelaide  will  be  presided  over  by  Ralph  Tate,  F.  L. 
S.,  F.  G.  S.,  Professor  of  Natural  Science  at  the  University  of  Adelaide. 

Since  its  commencement  the  Association  has  grown  steadily,  and 
now  numbers  about  900  members.  The  work  is  divided  into  sections 
as  in  the  British  Association,  whose  rules  on  most  points  have  been 
closely  followed. 
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The  meeting  of  next  year  will  last  about  a  week,  fluring  which  time 
the  Sections  will  meet  daily  for  the  reading  and  discussion  of  papers. 
During  the  week  there  will  be  various  short  excursions  to  places  of 
interest,  and  some  evening  entertainments.  After  the  meeting  one  or 
two  longer  excursions  will  be  arranged. 

At  the  time  fixed  for  the  meeting,  South  Australia  will  be  at  ita 
best.  There  is  no  better  time  at  which  to  visit  Australia  than  when 
spring  is  merging  into  summer.  To  naturalists,  this  time  of  year  is 
specially  attractive,  and  these  may  be  reminded  that  at  the  meeting  of 
the  Association  they  will  come  into  contact  with  men  of  like  tastes 
from  all  parts  of  Australia. 

Should  visitors  wish  to  prolong  their  trip,  they  will  do  well  to  visit 
during  the  months  of  October  and  November  the  principal  objects  of 
interest  in  the  mainland,  and  in  December,  January  and  February  to 
pass  on  to  New  Zealand  and  Tasmania. 

Table  of  Contents  of  the  North  American  Review  for  June, 
1893. — The  Lesson  op  the  NavAl  Review,  by  the  Hon.  Hilary  A. 
Herbert,  Secretary  of  the  Navy ;  Who  are  the  Greatest  Wealth-Pro- 
ducers? W.  H.  Mallock;  How  to  Check  Testamentary  Litigation, 
Surrogate  Ransom,  of  New  York  ;  Disappearing  Dickensland,  Charles 
Dickens ;  A  Look  Ahead,  by  Andrew  Carnegie ;  Police  Protection  at 
the  World's  Fair :  I.  By  the  General  Superintendent  of  the  Chicago 
Police — U.  By  the  Chief  of  the  Secret  Service,  World's  Columbian 
Exposition ;  Thirty  Knots  an  Hour  to  Europe,  Professor  J.  H.  Biles^ 
Designer  of  the  "  Paris  "  and  the  "  New  York :  "  Reform  of  the  Drink 
Traffic,  the  Rev.  W.  S.  Rainsford,  D.  D. ;  The  Financial  Outlook,  by 
the  Hon.  W.  Bourke  Cockran.  Notes  and  Comments. — Christ  as  an 
Orator,  T.  Alexander  Hyde .  A  Farmer's  View  of  Free  Coinage,  New- 
ton F.  Bunnell ;  The  Art  of  Living  Two  Hundred  Years,  William 
Kinnear ;  Liebriety  from  a  Medical  Standpoint,  Dr.  E.  F.  Arnold. 
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THE  SPORE-FORMING  SPECIES  OP  THE  GENUS 
SACCHAROMYCES. 

J.  Christian  Bay. 

In  his  monograph  on  the  Saccharomycetaceae  [Saccardo:  Sylloge 
Fungorum  omnium  hucusque  cognitorum,  Vol. VIII,  page  916- 
22.]  J,  B,  de  Toni  enumerated  31  species  of  the  genus  Saccharo- 
myces  Meyen  upop  which  the  family  is  basei  by  Reeas  in  the  year 
1870,  when  it  was  separated  from  the  Ascomycetes.  Since  DeTonVa 
monograph  was  published,  our  knowledge  of  this  important 
family,  among  which  very  important  culture  plants  are  found, 
has  been  widely  broadened,  mainly  by  the  investigations  of 
Emil  Chr,  Hansen,  so  that  several  species  may  be  added  to  those 
already  known.  But  further  De  Toni,  in  his  monograph,  has 
given  no  notice  to  the  species  described  and  figured  by  Hansen, 
nor  to  the  extensive  literature  based  upon  these.  We  find  in 
the  "  Sylloge  "  species  as  Saccharomyces  eUipsoideus  Reess,  S.  con- 
glomeratus  Reess,  S,  Pasteurianus  Reess,  and  the  description  of 
the  species  is  based  solely  upon  the  morphology  of  the  cells. 
In  fact,  for  the  description  not  only  reliable  morphological  but 
purely  physiological  characters  of  these  fungi  have  been  used 
and  must  to  a  certain  extent  be  used.  Reess  and  other  mycolo- 
gists before  Hansen  and  his  school  have  taken  in  consideration 
for  the  description  almost  solely  the  morphological  characters 
46 
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of  the  cells ;  but  we  may  easily  observe  that  the  form  and 
size,  etc.,  of  the  cells  have  very  little  to  do  with  the  species 
question.  The  latter  depends  much  more  upon  the  number  of 
spores  found  in  the  cells,  the  conditions  for  the  spore-formation, 
and  the  effect  upon  the  various  kinds  of  sugar.  As  therefore 
De  Tonics  monograph  can  not  pretend  to  give  a  correct  account 
of  the  species  known  up  to  date,  I  have  tried  to  bring  together 
the  forms  in  which  a  formation  of  spores  has  been  found,  with 
description  of  the  various  stages  in  their  development.  A  later 
number  of  this  series,  materials  for  a  monograph  on  the  alco- 
holic fermentation,  will  contain  the  literature  in  full. 

Fwngaceae.    Linnfe,  Gen.  1737,  page  327. 

Saccharomycetaceae.    Reess. 

M.  Reess :  Botanische  Untersuchungen  ueber  die  Alkohol- 
gaehrungspilze,  1870.  Winter:  Die  Pilze  (in  Rabenhorst's 
Kryptogamenflora)!,  1,  page  68.  Blastomycetes  Frank:  Leu- 
nis  Synopsis,  Botanik,  III,  page  595. 

Genus:  Saccharomyces,    Meyen. 

Meyen:  Wiegmann's  Archiv.  Vol.  IV.  2,  page  100,  1838. 
Reess,  1.  c.  Winter,'l.  c,  page  69.  Joergensfen,  Die  Mikroor- 
ganismen  der  Gaehrungsindustrie,  1890,  page  123.  Saccardo, 
Sylloge,  VIII,  page  916  [De  Toni.].  Ludwig  :  Lehrbuch  der 
niederen  Kryptogamen,  1892,  page  210. 

All  species  unicellular,  often  adhering  together,  forming  a 
false  mycelium.  Hyphae  or  regular  mycelia  never  occur.  Cells  * 
circular,  oval,  or  ellipsoid,  often  rectangular.  Habitat :  Caus- 
ing the  conversion"  of  glycose  into  alcohol  and  carbonic  acid, 
and  a  few  other  products,  most  of  the  species  are  always  found 
in  fermenting  fluids.  Some  species  are  found  in  other  places, 
most  of  these,  however,  have  not  been  observed  forming  spores. 
Further  investigation  must  determine  the  true  nature  of  the 
latter ;  probably  some  of  them  belong  to  the  Torula-forms  in 
the  sense  of  Pasteur.  Owing  to  the  general  feeling  that  the 
Saccharomyces  are  characterized  mainly  by  their  faculty  of 
ispore-formation,  I  took  up  only  these  forms  in  the  present 
synopsis. 
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Propagation  by  buds.  This  is  the  general  way  of  propagation. 
Where  a  vigorous  conversion  of  sugar  is  caused  by  the  Sac- 
charomyces,  an  equal  rapidity  of  the  budding  is  always 
observed. 

Propagation  by  spores.  In  all  of  the  species  mentioned  here  a 
spore-formation  has  been  traced  and  investigated,  and  many 
species  are  based  upon  the  conditions  for  this  formation,  which 
Hansen  has  found  constant  in  all  the  forms  described  and 
studied  by  him. — Form  of  spores  round  or  oval,  in  one  species, 
"  hat-formed ; "  their  number  1-10  or  more.  Appearance  var- 
ious in  the  various  species,  also  transparency.  Spores  invaria- 
ably  endogenous. 

Appearance  of  the  colonies.  When  cultivated  in  a  10  per  cent, 
beer-wort-gelatine  the  colonies  appear  as  round  or  oval,  white 
macroscopic  spots,  the  outline  of  which  is  even  in  some,  uneven 
in  other  species. — Cultivation  for  spore-formation,  see  Hansen: 
Meddelelser  fra  Carlsberg-Laboratoriet.  Vol.  II,  page  152; 
Holm  and  Poulsen,  ibidem  page  218.  (Compte  Rendus,  etc., 
Carlsberg.  II,  page  97 ;  Holm  and  Povlsen,  ibid,  page  141.) 
1886-88. — For  the  formation  of  a  top- vegetation  see  each  single 
species. 

1.  Saccharomyces  cerevisiae  I.    Hansen. 

Hansen,  1.  c.  II,  page  67 ;  Plate  I,  fig.  1 ;  PI.  Ill,  fig.  1-3. 

Sacch.  cerevisiae  Meyen  (  ex  parte)  Wiegm.  Arch.  IV,  page 
109;  Reess  Unters.  page  81 ;  PL  1,  fig.  1-17 ;  PL  II,  fig.  1-6. 
Winter :  Pilze.  I,  2,  page  69,  and  fig.  Joergensen  Mikroorg. 
1890,  page  124.    Ludwig,  1.  c.  page  215. 

Torula  cerevisiae  Turpin :  Mem.  de  TAcademie  XVII,  1840, 
page  93;  Plate  I-  ,  Com ptes  Rendus  de  TAcad.  VoL  VII, 
1838,  page  369  (without  plates.),  Liebigs  Annalen  XXIX,  page 
93.  Kuetzing :  Journal  fuer  prakt.  Chemie  Vol.  XI,  page  387, 
1837,  and  plate. — Cryptococcus  cerevisiae  Kuetz.:  Phycol.  gener. 
page  148, 1843 ;  Cryptococcus  cerevisiae  Kuetz,  Species  Alga- 
rum,  page  146,  1849. — Hormiscium  cerevisiae  Bail  in  Flora 
1857,  page  417.  Pasteur:  Ann.  d.  Phys.  et  de  Chim.  LXII, 
page  332-426.  id.  Etudes  sur  la  bi^re,  page  185-192,  1876. 
Oarnier :  Ferments  et  Fermentations  Paris,  1888,  page  75. 
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This  form  and  many  varieties  of  it  is  common  in  breweries. 
The  specific  form  gives  a  top-fermentation.  Cells  2,  5  /jl-Q/jl  ; 
the  young  culture  gives  mainly  round  and  slightly  oval,  or 
ellipsoid  cells.  Spore-formation  found :  Maximum :  36^-37^ 
C,  minimum  11°-12°C.  The  first  trace  of  spores  at  25°  C. 
found  in  23  hours,  at  15°  C.  in  72  hours.  Number  of  spores 
generally  1-4,  of  round  shape  and  of  strong  reflecting  power. 

In  giving  a  key  to  the  determination  of  the  species,  it  seems 
best  to  select  the  occurrence  of  spore-formation  by  25°  and  15°, 
not  only  because  this  is  most  instructive  but  also  because  these 
temperatures  are  used  for  examination  of  the  yeast  in  the 
breweries,  the  physiological  yeast-analysis ;  another  reason  is 
that  it  enables  the  investigator  to  keep  two  thermostates  at 
the  points  25°  and  15°  as  long  as  the  investigation  lasts. 
The  very  best  apparatus  for  these  investigations  is,  of  course, 
the  Panum  thermostate,  described  by  Pedersen  in  Meddelelser 
fra  Carlsberg-Laboratoriet,  Vol.  I,  page  48-52,  1878,  or  by 
Panum  in  Nordisk  medic.  Arkiv.  Vol.  X,  No.  4. 

This  species  and  its  varieties,  which  are  cultivated  for  con- 
stant use  in  brewing  establishments  are  known  as  "culti- 
vated yeasts,"  the  other  forms,  which  cause  "  sickness  "  in  the 
product,  being  commonly  called  "  wild  yeasts."  In  these  culti- 
vated forms,  the  spores  are  very  refractive,  compared  with  the 
other  forms,  and  their  spore-forming  cells  often  display  a  singu- 
lar formation  of  a  thick  wall  which  divides  the  cell  into  various 
parts,  each  of  these  containing  a  spore.  This  "  wall "  is  very 
refractive  and  consists  of  the  protoplasm  of  the  cell,  pressed 
in  between  the  walls  of  the  spores.  But  the  same  formation 
may  also  appear  as  a  result  of  the  spores  being  pressed  against 
each  other. '  Occasionally  there  is  a  real  formation  of  a  wall, 
when  the  spores  cannot  be  separated,  and  then  the  cell  turns 
out  to  be  a  kind  of  a  sporangium. 

A  superficial  layer  of  cells  which  we  will  call  top-vegetation 
occurs  at  3°-5°  C.  never  after  7-10  days  at  20-22°  C.  This 
kind  of  vegetation  generally  gives  cells  of  a  singular  shape. 

Among  the  many  varieties  found  in  breweries  all  over  the 
world  all  cannot  be  sure  to  give  the  same  results ;  but  the 
question  of  variation  has  still  to  be  debated. 
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9.  Saccharomyces  Pastorianus  L    Hansen. 

Hansen,  1.  c.  II,  page  68  ;  Plate  I,  fig.  2 ;  PI.  V,  fig.  1-3.— S. 
Pastorianus  Reess,  1.  c.  page  83;  PI.  II,  fig.  11-13  (ex  parte.). 
Winter,  1.  c.  page  70.  Saceardo,  1.  c.  page  917.  Pasteur: 
Etudes  sur  la  bifere,  1876,  page  150,  fig.  128,  PI.  X-XI,  page 
171-75,  fig.  33-37,  PI.  XII  (ex  parte.).  Gamier,  1.  e.  page  78. 
Joergensen,  1.  c.  page  127.     Ludwig,  1.  c.  page  215. 

Often  found  in  the  cellars  where  the  fermentation  of  the  beer 
takes  place ;  it  gives  a  bottom-  fermentation.  A  young  culture 
in  beer- wort  gives  round  and  oval,  sausage-formed  cells ;  the 
spores  are  formed  at  27°,  5  in  24  hours,  at  15°  in  50  hours, 
maximum  being  at  29°,  5-30°,  5,  minimum  at  3°-4°.  Number 
of  spores  1-5,  commonly  5-10  are  also  found,  their  diameter 
being  1.5-5ai. 

Top-vegetation  does  not  occur  at  34°,  but  in  8-15  days  at 
20°-22° ;  it  gives  cells  of  irregular  shape,  long,  sausage-formed, 
as  well  as  small,  round  and  oval  cells.  Gives  the  beer  a  very 
bitter  taste. 

3,  Saccharomyces  Pastorianus  11.    Hansen. 

Hansen,  1.  c.  page  69;  PL  I,  fig.  3;  PI.  V,  fig.  1-3.  Other 
references  under  the  preceding  species  (ex  parte.).  Joergensen, 
1.  c.  page  129.    Ludwig,  1.  c.  page  215. 

Common  in  the  air  in  the  brewery,  consequently  often  found 
in  the  fermenting  beer.  Cells  round  or  long  oval.  Spore-for- 
mation :  25°  in  25  h.,  15°  in  48  h.  Maximum  27°-28°,  mini- 
mum 3°-4°.  Spores  like  those  of  the  preceding,  wall-forma- 
tion sometimes  found. 

Gives  a  weak  top-fermentation.  Top-vegetation  gives,  when 
the  culture  is  young,  a  large  number  of  small,  round  or  oval 
cells,  when  old,  we  find  long,  irregular  shaped  forms;  not 
found  at  34°,  at  20°-22°  in  8-15  days.— Gelatine-cultures  give 
round,  even-edged  colonies. 

4.  Saccharomyces  Pastorianus  III,    Hansen. 

Hansen  1.  c.  II,  page  70,  PI.  II,  fig.  1 ;  PI.  VI,  fig.  1-3.  See 
preceding.    Joergensen,  1.  c.  page  130.     Ludwig,  1.  c.  page  216. 
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Found  causing  a  peculiar  disease  in  the  yeast.  Gives  a  well 
marked  bottom-fermentation.  Cells  long,  oval  and  ellipsoid. 
Spore-formation :  25°  in  28  h.,  15°  in  35  h.  Max.  27°-28° ;  Min. 
4°.  Top-vegetation  never  found  at  34°,  occurs  in  9-12  days 
at  20°-22°,  the  culture  giving,  when  old,  very  irregular,  almost 
thread-shape  cells. — Gelatine-culture  has  round  colonies  with 
fringed  edges. 

5.  Saccharomyces  ellipsoideus  I.    Hansen. 

Hansen,  1.  c.  II,  page  71 ;  PI.  Ill,  fig.  2;  PI.  VII,  fig.  1-3. 

S.  ellipsoideus  Reess,  1.  c.  page  82 ;  PI.  Ill,  fig  1-7.  Pasteur, 
1.  c.  page  242,  fig.  58.  Joergensen,  1.  c.  page  132.  Ludwig,  1.  c. 
page  216.    ["  Wine-yeast.'*] 

Found  on  the  surface  of  grapes.  Cells  round,  oval,  ellipsoid  ; 
gives  bottom-fermentation.  Spore  formation :  25°  in  21  hours. 
15°  in  45  h. ;  maxim.  30°,  5-31°,  5 ;  minim.  7°,  5.  Top-vege- 
tation gives  always  round  and  oval,  scarcely  long  and  irregular 
cells,  does  not  occur  at  38°,  but  at  20°-22°  in  10-17  days. 

5.  Saccharomyces  ellipsoideus  II.    Hansen. 

Hansen,  1.  c.  II,  page  71 ;  PI.  II,  fig.  3 ;  Plate  VIII,  fig.  1-3. 
Reess,  Pasteur  loci  cit.  Joergensen,  1.  c.  page  135.  Ludwig,  1. 
c.  page  216. 

Found  together  with  S.  Pastorianus  III  in  diseased  yeast. 
Gives  sometimes  top-,  sometimes  bottom-fermentation. 
Cells  similar  to  those  of  S.  ellipsoideus  I.  Spore-formation : 
25°  in  27  h.,  15°  in  70  h.  Max.  33°-34° ;  min.  8°.— Young  top 
vegetation  gives  round. and  oval  cells,  occurs  never  at  40°,  at 
20°-22°  in  4-6  days ;  the  old  vegetation  has  long  cells,  and  a 
mycelium-like  appearance. 

7.  Saccharomyces  Marodanus.    Hansen. 

Hansen :  Annales  de  Micrographie,  1888,  Nr.  2-3,  page  3, 1. 
c.  page  222,  Joergensen,  1.  c.  page  136.    Ludwig,  1.  c.  page  219. 

Found  on  grapes.  In  beer-wort  it  gives  a  number  of  elliptic, 
egg-formed  cells,  and  later  small  colonies  of  mycelium-like 
growth.    Spores  not  easily  formed,  the  latter  being  generally 
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round  or  slightly  oval,  but  often  kidney-shaped.  Top-vegetation 
scarce.    On  gelatine  a  *^  false  "  mycelium  is  often  formed. 

8,  Saccharomyces  exiguus,    Hansen. 

Hansen :  Annal.  d.  Microgr.  1888,  Nr.  2-3,  page  5 ;  1.  c.  II, 
page  225.  [Reess,  1.  c.  page  82;  PI.  II,  fig.  7-8,  and  Hansen, 
1.  c.  I,  page  227.  (ex  parte.)].  Saccardo,  Sylloge,  VIII,  page 
917, 1889.  Joergensen,  1.  c.  page  136.  Ludwig,  1.  c.  page  220. 
Winter,  Pilze,  I,  page  70  (ex  parte.). 

Probably  a  distinct  species.  In  beer-wort  good  development 
and  often  formation  of  a  "  yeast-ring."  Cells  2-5/x,  round  and 
oval,  scarcely  long. — Pound  in  press-yeast.  Spores  rare,  top- 
vegetation  seldom  occurs.    No  mycelial  growth  in  fluids. 

9.  Saccharomyces  memhrana^faci-ens.    Hansen. 

Hansen :  Ann.  d.  Micr.,  1.  c.  page  6 ;  1.  c.  II,  page  225.  Sac- 
cardo, 1.  c.  page  918.  Joergensen,  1.  c.  page  137.  Ludwig,  1. 
c.  page  220. 

Found  on  decaying  elm-roots.  Gives  in  beer-wort  abundant 
top-vegetation  of  oval  cells.  Spores  easily  formed  both  in  cul- 
tures in  fluid  and  in  spore-cultures.  Gelatine-cultures  show 
reddish  colonies,  the  substratum  being  slowly  liquefied. 

10.  Saccharomyces  Ludwigii,    Hansen. 

Hansen,  Centralbl.  f.  Bakteriol.  u.  Paras.  V,  page  638, 1889 ; 
Meddel.  Ill,  page  62, 1891.  Joergensen,  1.  c.  page  138.  Lud- 
wig, 1.  c.  page  218. 

Found  in  "  Schleimfliisse "  of  oak-trees.  Cells  elliptical, 
flask-formed,  or  long  and  irregular  shaped.  On  gelatine  a 
mycelium  is  developed,  with  branches  and  septa.  Cultures  in 
fluids  give  spores  abundantly.  Power  of  variation  great, 
some  forms  easily  giving  spores,  while  others  do  not.  Germina- 
tion of  spores  peculiar;  see  Hansen,  Medd.  Ill,  page  62-70. 
1891. 

11,  Saccharomyces  anomalus,    Hansen. 

Hansen,  1.  c.  Ill,  page  71.    Ludwig,  1.  c.  page  219. 

In  impure  yeast  from  brewery  and  on  grapes.     Cells  round 


Digitized  by 


Google 


692  The  Ameriean  Naturalist,  [August, 

and  oVal,  rarely  long.  .  Spores  formed  both  in  the  bottom-yeast 
and  in  the  top- vegetation,  they  are  "  hat-shaped,"  a  form  not 
occurring  in  any  other  species. 

IS.  Saccharomyces  Hanaenii,    Zopf. 

Zopf :  Berichte  der  Deutschen  bot.  Gesellschaft,  Vol.  VI,  page 
94-97;    1889,  with  figures. 

Found  in  cotton-dust.  Spores  1-2  in  each  cell,  ball-formed, 
diam.  2-4ai.  This  species  does  not  give  rise  to  alcoholic  fer- 
mentation, but  it  brings  fermentation  in  a  solution  of  saccha- 
rose, dextrose,  lactose,  galactose,  maltose,  mannit,  dulcit,  and 
glycerin,  converting  these  sugars  and  the  glycerin  into  oxalic 
acid,  the  latter  being  found  at  the  bottom  of  the  solution  as 
calcium  oxalate  when  the  fermentation  is  at  an  end. 

IS,  Saccharomyces  Joergensenii,    Lasch6. 

LascW :  Der  Braumeister,  Vol.  V,  page  242-245.  Chicago, 
1892;  and  Zeitschrift  f.  d.  gesammte  Baruwesen,  Munich 
1892.    With  figures. 

Found  in  "  temperance-beer."  Cells  2.5-5.5/*.  Spore-forma- 
tion :  26°  in  20  h.,  25°  in  17  h.,  12°  in  4  days.  Maxim.  28°- 
30°,  Min.  8° :  "  wall  "-fermation  in  the  spore-forming  cells 
scarce.  Causes  no  disease  in  the  beer.  Gelatine-cultures  give 
a  "  false  mycelium." 

\_14-  Saccharomyces  conglomeratus,    Reess. 

Reess,  1.  c.  page  82  ;  PI.  II,  fig.  14-16.  Winter,  1.  c.  page  70. 
Saccardo,  1.  c.  VIII,  page  917.    Joergensen,  1.  c.  page  140. 

Cells  5-6/x.  Typical  forms  appear  with  more  than  one  bud 
on  the  propagating  cell.  It  is  hardly  a  distinct  species,  because 
such  forms  often  are  found  in  old  cultures  by  Hansen,  Will, 
and  other  investigators,^  mainly  in  top- vegetation.] 

15.  Saccharomyces  albicans,    Reess. 

Reess ;  Sitzungsberichte  d.  phys.  med.  Gesellschaft  Erlangen. 
1877.  Winter,  1.  c.  page  72. 
^  For  example,  see  Will's  figures. 
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Oidium  albicans  Robin  (Histoire  naturelle  d.  veg.  parasit. 
page  488 ;  pi.  I,  fig.  3-7.) 

Cells  round  and  oval,  found  in  the  mouth  of  small  children. 
tJumber  of  spores  one.  Has  been  considered  the  same  as 
3acch.  mycoderma  (Mycod.  cerevisiae)  which  forms  no  spores 
md  therefore  is  probably  no  Saccharomyces. 


16.  Saccharomyces  Reessi,     David. 

David :  Annalen  der  Oenologie  IV,  page  223, 1878. 
Found   in  wine-fermentation.        Cells  form  three 
A.lmost  unknown. 


spores. 


17,  Saccharomyces  galadicola.    Pirot.  and  Rib. 

Pirotta  and  Riboni :  Studii  sul  latte,  page  14,  pi.  VI,  fig.  6 ; 
pi.  XVII,  fig.  1, 1879. 

Occurs  in  "  fermenting ''  milk  where  it  forms  smaller  rows, 
sometimes  a  short  mycelium.    Cells  with  2-4  spores. 

18.  Saccharomyces  I  of  Will. 

Will :  Zeitschrift  f.  d.  gesammte  Brauwesen.    No.  7-8.   1891. 

In  beer;  the  taste  of  the  product  becomes  very  much  affec- 
ted. Cells  oval  or  of  a  pastorian  form.  The  top-vegetation 
das  long  cells  and  a  "false  mycelium,"  when  old.  The  old 
W)ttom-yeast  forms  short  rows,  similar  to  those  cultivated  varie- 
ties whiph  give  top-fermentation.  Spore-formation  :  25°  in  14, 
5  h. ;  IS""  in  41  h.  Max.  41°  ;  min.  4°-5°.  Top- vegetation :  41° 
aever ;  22°-23°  in  4-6  days.  "  Conglomeratus  "-forms  (see  No. 
14)  figured. 

19.  Saccharomyces  II  of  WUl. 

Will  1.  c. 

Habitat  as  the  preceding  form.  Spores :  24°,  5-25°  in  31 
b. ;  15°-15°  5  in  74  h. ;  diam.  2-4/i,  number :  1-4.  Max.  32°  ; 
tnin.  0°,  5-1°.  Top-vegetation  found,  often  developing  into  the 
formation  of  a  yeast-ring. 

^0.  Saccharomyces  minor.    Engel. 

Engel :  Les  ferments  alcooliques,  1872.  Arcangeli :  Nuovo 
giorn.  bot.  Ital,  1888,  page  303.    Joergensen,  I.  c.  page  139. 
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Sphaerous  cells,  diam.  6//.  Short  rows.  Spore-forming  cells 
7-8m  ;  spores  2-4,  diam.  3At. 

^1.  Saccharomyces  Ilicis.    Groenlund. 

Groenlund :  Zeitschr.  f.  d.  gesammte  Brauwesen,  1892,  page 
289,  with  fig.,  and  Videnskabelige  Meddelelser  f.  d.  naturhist. 
Foren.  i  Kjoebenhavn,  Vol.  LIV,  page  5,  1893. 

Found  on  fruits  of  Ilex  aquifolium.  Cells  round,  similar 
to  Sacch.  cerev.  I.  Spore-formation:  25°  in  22  h.,  15°.  5 in  3 
days.  Max.36°-37°;  min.  9°.  5.— Bottom-fermentation.  Top- 
vegetation  found  after  122  or  165  days  in  the  temperature  of 
the  room,  in  sunlight  after  93  days.  Gives  the  beer  a  disagree- 
able, bitter  taste. 

S2,  Saccharomyces  AquifoUL    Groenlund. 

Groenlund,  1.  c,  page  297  ;  Vid.  Medd.,  page  9. 

On  Ilex-fruits.  Cells  larger  than  those  of  the  preceding. 
Spores :  25°,  5-26°,  5  in  29  h. ;  16°  in  3J  days.  Max.  27°  5- 
28°,  5 ;  min.  10°-10°,  5.  Gives  the  beer  a  sweet-bitter  taste. 
Top-fermentation . 

Concluding  Remarks. 

If  we  were  able  to  trace  the  Saccharomycetaceae  back  into  their 
history,  we  should  be  able  to  form  an  opinion  with  regard  to 
their  origin.  But,  for  the  present  time,  there  is  no  reason  what- 
ever for  regarding  these  organisms  as  a  form  of  some  fungi  of 
higher  organization  which  have  been  subject  to  a  one-sided 
evolution.  We  have  never  seen  a  Saccharomyces  develop  into 
anything  but  a  Saccharomyces. 

The  term  "  fermentation  "  is  hardly  to  be  used  any  more. 
Originally,  in  the  sense  of  Liebig,  it  meant  the  conversion  of 
carbo-hydrates  into  products  of  a  lower  combination,  terminat- 
ing in  the  formation  of  COa  and  H^O,  by  means  of  the  life- 
activity  of  lower  organisms  (the  theory  of  vitality).  Now,  how- 
ever, it  is  also  applied  to  the  conversion  of  proieid  substances  by 
means  of  a  life-activity.  Since  the  enzymes  have  been  found 
and  studied,  it  would  be  more  proper  to  speak  of  the 
conversion  of  such  and  such  matter  into  certain  products 
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II.    ACTION  OF  THE   SPORE-FORMING  SACCHAROMYCES  ON  DIF- 
FERENT KINDS  OF  SUGAR. 


S.  cerevisiae  I. 

S.  Pastorianut  I-III. 

S.  ellipsoideus  I-II. 

S.  Ilicis  ;  S.  aquifolii. 

S.  Marxtanus  ;  S.  exiguus. 

S.  Joergensenii ;  S.  Ludwigti. 


C  H    O 
6    IS     6 


Invert  sugar  formed 

and  the 
invertin  fermented. 

C    H   O. 

IS     SS     11 

MaltOM. 

Lactose. 



0. 

0 
0. 

0  signifies  no  fermentation;    —  signifies  a  fennentation. 


III.    SIZE  AND  NUMBER  OF  SPORES. 


No. 

Sporet. 

No. 
used  above. 

Spores. 

used  above. 

Diameter. 

Number. 

Diameter. 

Number. 

1 

2,5-6/*. 

1-5. 

12 

2 

1,5-5/.. 

1-10. 

13 

1-2,5/.. 

2-4. 

3 

2-5/£. 

1-  7. 

14 

4 

2-4/t. 

1-10. 

16 

1. 

5 

2-4/.. 

1-  4. 

16 

3. 

6 

2-5/.. 

1-  4. 

17 

2-4. 

7 

2-4/.. 

18 

1,5-5/.. 

1-5. 

8 

2-4/.. 

2-  3. 

19 

2-4/.. 

1^. 

9 

20 

3. 

2-4. 

10 

1-  8. 

21 

11 

2-4. 

22 

through  the  life-activity  of  this  or  that  organism,  or  enzyme, 
and  this  mode  of  expression  would  also  indicate  more  about 
the  process  than  the  terms  fermentation  or  putrefaction  are 
able  to  do. 

The  names  yeast  or  yeast-fungi  ought  to  be  used  exclusively 
on  the  species  of  Saccharomycetes,  not  including  the  myco- 
derma  (cerevisiae  and  vini — Saccharomyces  mycoderma),  Tor- 
ula,  and  those  of  the  moulds  which  give  either  no  fermenta- 
tion or  a  fermentation  (conversion  of  glucose)  with  a  large  per 
cent,  of  alcohol.  And,  finally,  the  genus  Saccharomyces  should 
comprise  only  the  spore-forming  species. 

Missouri  Botanical  Gardens,  May,  1893. 
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NOTES. ON  THE  MARINE  BIOLOGICAL 
LABORATORIES  OF  EUROPE. 

By  Bashford  Dean, 

COLUMBIA    COLLEGE,     NEW    YORK. 
PART   II. 

Naples. 

The  Stazione  Zoologica  at  Naples  during  the  past  twenty- 
years  has  earned  its  reputation  as  the  center  of  marine  biolog- 
ical work.  Its  success  has  been  aided  by  the  richness  of  the 
fauna  of  the  Gulf,  but  is  due  in  no  small  degree  to  careful  and 
energetic  administration.  The  director  of  the  station,  Prof. 
Dohrn,  deserves  no  little  gratitude  from  every  worker  in  science 
for  his  untiring  efforts  in  securing  its  foundation  and 
systematic  management.  Partly  by  his  private  generosity 
and  partly  by  the  financial  support  he  obtained,  the  original, 
or  eastern  building  was  constructed.  Its  annual  maintenance 
was  next  assured  by  the  aid  he  secured  throughout  (mainly) 
Germany  and  Austria.  By  the  leasing  of  work  tables  to  be 
used  by  representatives  of  the  universities,  a  sufficient  income 
was  maintained  to  carry  on  the  work  of  the  station  most 
efficiently.  A  gift  by  the  German  government  of  a  small 
steam  launch  added  not  a  little  to  the  collecting  facilities. 

Attractiveness  is  one  of  the  striking  features  of  the  Naples 
station.  It  has  nothing  of  the  dusty,  uncomfortable,  gloomy 
air  of  the  average  university  laboratory.  Its  situation  is  one 
of  the  brightest ;  it  has  the  gulf  directly  in  front,  about  it  the 
city  gardens,  rich  in  palm  trees  and  holm  oaks.  The  building 
itself  rises  out  of  beds  of  century  plant  and  cactus,  like  a 
white  palace ;  the  fashionable  drive-way  alone  separates  it  from 
the  water's  edge.  In  full  view  is  the  Island  of  Capri,  to  the 
eastward  is  Vesuvius, — a  bright  and  restful  picture  to  one  who 
leaves  his  work  for  a  five  minutes  stroll  on  the  long,  covered 
balconv  which  looks  out  over  the  sea. 
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.  The  student,  in  fact,  knows  the  Naples  station  before  he 
visits  it,  although  he  can  hardly  anticipate  the  busy  and 
profitable  stay  that  there  awaits  him.  He  has  received  the 
circular  from  the  Secretary  of  the  laboratory  while  perhaps  in 
Germany,  when  he  secured  the  privilege  of  a  table.  He  is 
told  of  the  best  method  of  reaching  Naples,  the  precautions 
he  must  take  to  secure  the  safe  arrival  of  his  boxes  and  instru- 
ments. He  is  told  to  send  directions  as  to  the  material  he 
desires  for  study  ;  he  is  notified  of  the  supplies  which  will  be 
allowed  him,  and  of  the  matters  of  hotels,  lodging  and  bank- 


FlG.  1. 
Stazione  Zoologica  of  Naples.     From  view  taken  by  writer,  June,  1891. 

ing,  necessary  even  to  a  biologist.  At  the  first  sight  of  the 
building  he  is  impressed  most  favorably,  and  it  is  not  long 
before  he  comes  to  look  upon  his  work -place  as  his  particular 
home,  open  to  him  day,  night  and  holidays.  He  likes  the  gen- 
eral air  of  quietness, — in  no  little  way  significant  of  system  in 
every  branch  of  the  station *s  organization ;  his  neighbors  are 
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friendly  and  he  feels  that  even  the  attendants  are  willing, 
often  anxious  to  give  him  help. 

At  present  the  station  at  Naples  consists  of  two  buildings ; 
the  first  shown  in  the  foreground  in  the  accompanying  figure 
(Pig.  1),  IS  the  older,  the  main  building,  behind  it  is  the  newly 
built  physiological  laboratory.  In  the  basement  of  the 
main  building  is  the  aquarium,  well  managed,  open  to  the 
public,  and  eagerly  visited.  Passing  into  the  aquarium 
room  from  the  main  entrance,  one  descends  into  a  long,  dark, 
concreted  room,  lighted  only  through  wall-tanks  brilliant  on 
every  side  with  the  varied  forms  of  life.  There  are  in  all 
about  two  dozen  large  aquaria  embedded  in  the  walls  of  the 
sides  and  of  the  main  partition  of  the  room.  The  water  is 
clear  and  blue.  The  background  in  each  aquaria,  built  of 
rock  work,  catches  the  light  from  above  and  throws  in  clear 
relief  the  living  inmates.  The  first  tank  will  perhaps  be  full 
of  star  fish  and  sea  urchins,  bright  in  color,  often  clustered  on 
the  glass  each  with  a  dim  halo  of  pale,  threadlike  feet.  In 
the  background  may  be  a  living  clump  of  crinoids,  flowering 
out  like  a  garden  of  bright  colored  lilies.  In  a  neighboring 
tank,  rich  with  dark  colored  seaweeds,  will  be  a  group  of  fly- 
ing gurnards,  reddish  and  brilliantly  spotted,  feeling  cautiously 
along  the  bottom  with  the  finger-like  rays  of  their  wing- 
shaped  fins.  Here  too  may  be  squids,  delicate  and  fish-like, 
swimming  timidly  up  and  down;  perhaps  a  series  of  huge 
triton  snails  below  amid  clustered  eggs  of  cuttle  fish.  In 
another  tank  would  be  a  bank  of  sea  anemones  with  all  the 
large  and  brilliant  forms  common  to  southern  waters.  Here 
may  be  corals  in  the  background  and  a  forest  of  sea  fans  in 
orange,  red  and  yellow,  with  a  precious  fringe  of  pink  coral, 
flowering  out  in  yellow  starlike  polyps.  There  may  again  be 
a  host  of  ascidians,  delicate,  transparent,  solitary  forms,  the 
lanky  Ciona,  the  brilliantly  crimson  Cynthia  and  huge 
masses  of  varied,  compound  forms.  Swimming  in  the  water 
may  be  chains  of  Salpa  and  occasionally  a  number  of  Amphi- 
oxus,  the  latter,  as  they  from  time  to  time  emerge  from  the 
sandy  bottom,  flurry  about  as  if  with  sudden  fright,  quickly  to 
disappear.  Variety  is  one  of  the  striking  characters  of 
neighboring  tanks.    In  one,  brilliant  forms  will  outvie  the 
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colors  of  their  neighbors,  in  another,  the  least  obtrusive  mim- 
icry will  be  exemplified.  The  stranger  has  often  to  examine 
carefully  before,  in  the  seemingly  empty  tank,  he  can  deter- 
mine on  every  side  the  living  forms  whose  color  characters 
screen  them  effectively.  Thus  he  will  see  sand-colored  rays 
and  flounders,  the  upturned  eyes  of  the  curious  star-gazer 
almost  buried  in  the  sand,  a  series  of  mottled  crustaceans 
wedged  in  a  rocky  background,  an  occasional  crab  wandering 
cautiously  about,  carrying  a  protective  garden  of  seaweeds  on 
his  broad  back ;  odd  sea  horses  posing  motionless,  mimicing 
the  rough  stems  of  the  seaweeds.  In  the  larger  tank  sea  tur- 
tles float  sluggishly  about ;  and  coiled  amid  broken  earthem 
jars,  are  the  sharp-jawed  murrys,  suggestive  of  Roman  din- 
ners and  of  the  cultural  experiments  of  PoUio.  Aeration  in 
the  aquaria  is  secured  effectively  by  streams  of  air  which  are 
forced  in  at  the  water  surface  and  subdivide  into  bright 
clouds  of  minute  silvery  bubbles.  The  tanks  are  cared  for 
from  the  rear  passage-ways;  attendants  are  never  seen  by 
visitors  and  constant  attention  has  given  the  aquaria  a  well 
earned  reputation.  Descriptive  catalogues  with  figures 
enable  the  stranger  to  better  appreciate  the  aquarium. 

To  the  remainder  of  the  building  strangers  are  not  admit- 
ted. A  marble  stairway  leads  from  the  door  of  the  aquarium 
to  a  loggia  which  opens  into  the  territory  of  the  students.  A 
long  pathway  of  grating  extends  across  the  open  center  of 
the  building, — whose  skylight  top  admits  the  light  to  the  aqua- 
rium below.  On  the  one  hand  is  the  main  laboratory  room, 
on  the  other  the  library  and  separate  rooms  intended  for  more 
fortunate  investigators.  One  enters  the  main  laboratory, 
passes  a  wall  of  student  aquaria  and  sees  a  series  of  alcoves 
formed  by  low  partitions,  each  work  place  with  itfi  occupant,  his 
apparatus,  his  books,  his  jars, — altogether  often  a  picture  not 
of  the  utmost  tidiness.  A  small  iron  staircase  leads  to  a  gal- 
lery which  gives  a  second  tier  of  work  places  and  doubles  the 
working  capacity  of  the  room.  Here,  side  by  side,  will  be 
representative  workers  from  universities  of  every  country  of 
Europe. 

The  library  room  adds  not  a  little  to  the  attractiveness  of 
the  Naples  station.      It  is  a  long  room,  and,  as  shown  in 


Digitized  by 


Google 


1893.] 


Notes  on  Marine  Laboratories  of  Europe, 


701 


(Fig.  2),  is  adorned  with  frescoes  in  a  truly  Italian  style. 
It  looks  out  into  a  long  loggia  with  view  of  the  sea  and 
Capri,  where  the  student  is  wont  to  promenade  or  retire 
in  after  lucheon  hoiir  with  easy  chair  and  book.  The  work- 
ing library  is  of  the  best  and  is  sure  to  contain  the  results  of 


Fig.  2. 
Naples.     Corner  of  north  end  of  Library  :     Photographed  by  writer,  May,  1891. 

the  most  recent  researches.  The  desk  shown  in  the  figure  is 
one  on  which  each  day  is  to  be  found  the  latest  publications. 
In  the  upper  pigeon  holes  are  the  cards  prepared  for  each 
investigator  on  his  advent  to  Naples ;  with  these  he  replaces 
the  volumes  which  he  has  taken  to  his  work  place.  Every 
47 
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division  of  the  laboratory  is  carefully  organized  and  is  under 
the  charge  of  a  special  assistant.  Prof.  Hugo  Eisig,  the 
assistant  director,  has  taken  the  welfare  of  each  student  under 
his  personal  charge,  and  it  is  not  until  the  end  of  his  stay  that 
the  visitor  recognizes  how  much  has  been  done  for  him. 

There  is  no  more  interesting  department  of  the  station  than 
that  of  receiving  and  distributing  the  material.  Its 
headquarters  is  in  the  basement  of  the  physiological  labora- 
tory, and  here  Cav.  Lo  Bianco  is  to  be  found  busy  with  his 
aids  and  attendants  amid  a  confusion  of  pans,  dishes  and 
tables,  encountering  the  Neapolitan  fishermen  who  have 
learned  to  bring  all  of  their  rarities  to  the  station.  The 
specimens  are  quickly  assorted  by  the  attendants;  such 
as  may  not  be  needed  for  the  immediate  use  of  the  investiga- 
tors are  retained  and  prepared  for  shipment  to  the  universities 
throughout  Europe.  The  methods  of  killing  and  preserving 
marine  forms  have  been  made  a  most  careful  study  by  Lo 
Bianco  and  his  preparations  have  gained  him  a  world  wide 
reputation.  Delicate  jelly  fish  are  to  be  preserved  distended, 
and  the  frail  forms  of  almost  every  group  have  been  success- 
fully fixed.  The  methods  of  the  Naples  station  were  kept 
secret  only  until  it  was  possible  to  verify  and  improve  them 
as  it  was  not  deemed  desirable  to  have  them  given  out  in  a 
scattered  way  by  a  number  of  investigators. 

Lo  Bianco  has  made  the  best  use  of  the  rich  material  passing 
daily  through  his  department,  and  has  been  enabled  to  pre- 
pare the  most  valuable  records  as  to  spawning  seasons  and  as 
to  larval  conditions.  He  knows  the  exact  station  of  the  rarest 
species,  and  it  seems  to  the  stranger  a  diflBcult  matter  to  ask 
for  a  form  which  cannot  be  directly  or  indirectly  procured.  It 
adds  no  little  to  the  time  saving  of  the  student  to  find  each 
morning  at  his  work  place,  the  fresh  material  which  he  has 
ordered  the  day  before,  and  there  is  usually  an  embarrassment 
rather  than  a  dearth  of  riches. 

A  collecting  trip  often  occurs  as  a  pleasant  change  from  the 
indoor  work  of  the  investigator.  An  excursion  to  Capri  may 
be  planned ;  the  launch  will  be  brought  to  the  quay  near  the 
station  and  the  party  will  embark.      The  collecting  tubs  are 
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soon  scattered  over  the  deck  and  filled  with  the  dredge  con- 
tents. Some  of  the  passengers  are  quickly  at  work  sorting  out 
their  material,  this  one  seizing  brachiopods,  another  compound 
ascidians,  another  sponges.  Others  will  wait  until  the  surface 
nets  have  been  brought  in  and  the  contents  turned  into  jars. 
All  will  depend  upon  Lo  Bianco  as  an  appellate  judge  in 
matters  of  identification.. 

Many  Americans  have  availed  themselves  of  the  privileges 
of  Naples  and  the  former  lack  of  support  of  an  American 
table  needs  little  comment.  Of  those  who  have  hitherto 
visited  Naples  not  less  than  three-quarters  have  been  indebted 
to  the  courtesies  of  German  universities.  At  present,  of  the 
two  American  tables,  one  is  supported  by  the  Smithsonian 
Institution,  the  other  by  gift  of  Mr.  Agassiz. 

The  entire  Italian  coast  is  so  rich  in  its  fauna  that  it  is  due 
perhaps,  only  to  the  greatness  of  Naples,  that  so  few  stations 
have  been  founded.  Messina  has  its  interesting  laboratory  well 
known  in  the  work  of  its  director,  Prof.  Kleinenberg.  The 
Adriatic,  especially  favorable  for  collecting,  has  at  Istria  a 
small  station  on  the  Dalmatian  coast,  and  at  Trieste  is  the 
Austrian  station. 

Trieste. 

Trieste  possesses  one  of  the  oldest  and  most  honored  of 
Marine  Observatories,  although  its  station  is  but  small  in 
comparison  with  that  of  Naples,  Plymouth  or  Roscoff.  Its 
work  has  in  no  small  way  been  limited  by  scanty  income ;  it 
has  ofifered  the  investigator  fewer  advantages  and  has  there- 
fore become  outrivalled.  During  a  greater  part  of  the  year  it 
is  but  little  more  than  the  supply  station  of  the  University  of 
Vienna,  providing  fresh  material  for  the  students  of  Professor 
Glaus.  Its  percentage  of  foreign  investigators  appears  small ; 
its  visitors  are  usually  from  Vienna  and  of  its  university. 

Trieste  is  in  itself  a  small  but  busy  city,  growing  in  active 
commerce.  Its  quays  are  massive  and  bristle  with  odd  shaped 
shipping  of  the  Eastern  Mediterranean.  Its  deep  and  basin 
like  harbor  affords  a  collecting  ground  as  rich  as  the  Gulf  of 
Naples. 
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The  station  has  been  located  at  a  quiet  corner  of  the  harbor, 
just  beyond  the  ledge  of  the  lighthouse.  Its  building  is  some- 
what chalet-like,  situated  on  a  small,  well  wooded  knoll,  as 
seen  in  the  adjacent  figure  (Fig.  3).  About  it  are  trellis  covered 
grounds  enclosed  by  high  walls,  and  separated  from  the  har- 
bor only  by  the  main  roadway  of  the  quays.  One  enters  the 
laboratory  garden  through  a  large  gateway  and  passes  into  a 


Marine  Slation  at  Trieste. 


Fig.  3. 
From  photograph  received  recently  from  Dr.  Graefle. 


court  yard  whose  outhouses  disclose  the  pails  and  nets  of  the 
marine  laboratory.  Perhaps  an  attendant  will  here  be  sorting 
out  the  captures  which  a  bronze-legged  fisherman  has  just 
brought  in. 

A  library  and  the  rooms  of  the  director.  Dr.  Graeffe,  are 
close  by  the  entrance  of  the  building.  In  the  basement  is  the 
aquarium  room. — somewhat  dark  and  cellar  like;  its  tanks 
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small  and  shallow,  their  inmates  representing  especially  stages 
of  Adriatic  hydroids  and  anthozoans.  On  the  second  story 
are  the  investigators'  rooms,  large,  well  lighted,  looking  out 
over  garden  and  sea.  Near  by  is  a  museum  of  local  fauna, 
rich  in  crustaceans  and  in  the  larval  stages  of  Adriatic  fishes. 


Germany,  Norway,  Russia. 

The  German  universities  have  contributed  to  such  a  degree 
to  the  building  up  of  the  station  at  Naples  that  they  have 
hitherto  been  little  able  to  avail  themselves  of  the  more  con- 
venient but  less  favorable  region  of  German  coasts.  The  col- 
lecting resources  of  the  North  Sea  and  of  the  Baltic  have 
perhaps  been  not  sufficiently  rich  to  warrant  the  establish- 
ment of  a  central  station.  On  the  side  of  the  Baltic,  the 
University  of  Kiel,  directly  on  the  coast,  may  itself  be 
regarded  a  marine  station.  At  present  the  interest  in  found- 
ing local  marine  laboratories  has,  however,  become  stronger. 
At  Plon,  at  a  corner  of  the  North  Sea  not  far  from  Flensburg,  is 
established  a  stnall  station  under  the  directorship  of  Professor 
Zacharias, — and  the  first  number  of  its  contributions  has 
recently  been  published.  In  addition  the  newly  acquired 
Heligoland  has  become  the  seat  of  a  well  equipped  Govern- 
mental station,  under  the  directorship  of  Dr.  R.  Heincke. 
The  island  has  been  long  known  as  most  favorable  in  collect- 
ing regions,  and  its  position  in  the  midst  of  the  North  Sea 
fisheries  gives  it  especial  importance. 

Norway  like  Germany  is  strengthening  its  interest  in  local 
marine  laboratories.  During  the  past  year  (1892)  it  has  suc- 
ceeded in  establishing  two  permanent  stations,  one  near  Ber- 
gen,— the  other  south  of  Bergen  an  outjutting  point  of  the 
North  Sea  almost  westward  of  Christiana.  The  former  is  in- 
terested especially  in  matters  relating  to  the  North  Sea  fisher- 
ies, and  is  supported  partly  by  the  contributions  of  a  learned 
society  and  partly  by  a  subsidy  from  the  government  in  view 
of  its  relation  to  the  practical  fisheries.  The  second  and  smaller 
station  is  devoted  almost  exclusively  to  research  in  morphology. 
It  is  a  dependency  of  the  University  of  Christiana  and  is  under 
the  directorship  of  one  of  its  professors.  Dr.  Johan  Hjort. 
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With  the  richest  collecting  resources  these  new  stations  may 
naturally  be  expected  to  yield  most  important  results. 

Russians  have  ever  been  most  enthusiastic  in  marine 
research,  and  their  investigators  are  to  be  found  in  nearly 
every  marine  station  of  Europe.  The  French  laboratory  on 
the  Mediterranean  at  Ville  Franche,  as  has  previously  been 
noted,  is  supported  essentially  by  Russians.  At  Naples 
they  are  often  next  in  numbers  to  the  Germans  and 
Austrians.  The  learned  societies  of  Moscow  and  St. 
Petersburg  have  contributed  in  no  little  way  to  marine 
research.  The  station  at  Sebastopol  on  the  Black  Sea, 
has  become  permanent,  possessing  an  assured  income.  That 
near  the  Convent  Solovetsky  on  the  White  Sea,  though  small,  is 
of  marked  importance.  It  is  already  in  its  thirteenth  year. 
Professor  Wagner  of  St.  Petersburg,  has  been  its  most  earnest 
promoter  as  well  as  constant  visitor.  He  in  fact  caused  the 
Superior  of  the  Convent  to  become  interested  in  its  work  and 
secured  a  pv^^manent  building  by  the  Convent's  grant;  he 
was  then  enabled  by  an  appropriation  from  government  to 
provide  an  equipment.  Its  annual  maintenance  is  due  to  the 
Society  of  Naturalists  of  St.  Petersburg.  The  matter  of  the 
appointment  of  a  permanent  director  for  the  summer  months 
is  now  being  agitated.  The  station  Solovetskaia  is  said  to 
possess  the  richest  collecting  region  of  the  Russian  coasts. 
It  is  certainly  the  only  laboratory  which  has  at  its  command 
a  truly  Arctic  fauna. 

The  following  list  of  papers  relating  to  marine  laboratories 
was  kindly  sent  the  writer  from  Naples  by  Mr.  H.  B.  Pol- 
lard. 

Arcachon    (Bulletin  of  the  Scientific  Society.) 

Berichte  v.  d.  Ver  der.  biol.  Stat.  Sebastopol.  Russian  text. 

Brunchorsty  Die  biol.  Meerestat.  1st.  Bergen.  Plate  and  plans. 

Buissenty  Les  Stations  Zool.  du  Bords  de  la  Mer.  Rev.  de 
Ques.  Scien.    Brussels,  1889. 

Dohruy  Aus  Vergang.  u.  Gegenwart  der  Zool.  Stat,  in  Neapel, 
Deutsche  Rundschau,  XVIII,  h.  II,  Pactel,  Berlin,  1892. 

Fausseck,  Station  biologique  "  Solovetskaia.  "  (1892.) 

Herdman,  Annual  reports  of  Liverpool   M.  B.   Station  on 
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Puffin  Island.    Dobb  &  Co.,  Liverpool,  1890-91. 

Hoyle,  Scot.  M.  Stat,  and  its  work.    J.  of  M.  B.  Ass.  II. 

Korotheba,  (The  laboratory  at  Ville  Franche,  Russian  text.) 
Cracow,  1892. 

Lacaze  Duthiers,  Les  Lab.  maritimes  de  Roscofif  et  Banyuls 
en  1891.  Rev.  Exp.  de  Biol.  1892. 

Les  Stations  Zoologiques,  L'  Aquarium  des  Sables  d'  Olonne, 
La  Nature,  16  Ann^e,  1  sem.  1891. 

Mcintosh,  St.  Andrew's  Marine  Laboratory.  J.  of  M.  B.  Ass, 
II. 

Mitsukeori,  The  Mar.  Biol.  Stat,  of  the  Imp.  Univ.  at  Misaki, 
J.  of  Col.  of  Scien.  of  Japan.    Tokio.  V.  I. 

NederlandiscJie  Dierkundige  Vereein  Zool.  Stat. 

Tijdschr.  d.  Ned.  Dier.  Ver.,  with  figure,  1890. 

Petersen,  Danske  Biol.  Stat.  Rep.  Copenhagen  Schule.  1892. 

Pouchetj  Rapport,  sur  la  Laboratoire  de  Concarneau,  1886. 

Prince,  St.  Andrew's  Mar.  Lab.    Eng.  111.  Mag.  p.  70.  1889. 

Vogt,  Les  Laboratoires  de  Zoologie  maritimes,  Rev,  Scient 
Paris,  1876. 

Vogt,  Zool.  Stat.    Die  Gegenwart.  26  Bd.  1884. 

Von  Lendenfeld,  Die  Zool.  Stat,  in  Trieste. 

Oes.  Ung.  Revue,  7  Bd.  1889. 

Zacharias,  Forschungsberichte  aus  der  Biol.  Stat,  zu  Plon^ 
Friedlander,  Berlin,  1893. 

Since  the  above  was  in  print,  Prof.  Lonnberg  has  given  the 
writer  many  interesting  details  in  regard  to  the  Swedish 
Zoological  Station  on  the  west  coast  near  the  city  of  Gothen- 
berg. 

The  Station  has  up  to  the  present,  under  its  founder  and  late 
director.  Prof.  Loven,  admitted  no  foreigners. 

Its  three  original  buildings,  a  laboratory  and  two  dwelling 
houses,  were  constructed  about  fifteen  years  ago  by  a  gift  of 
Dr.  Regnell  of  Stockholm.  It  is  at  present  maintained  by  a 
small  subsidy  from  the  government.  Dr.  Hjalmar  Theel,  in 
charge  of  the  museum  at  Stockholm,  has  recently  been 
appointed  its  director.  The  laboratory  is  itself  a  wooden  build- 
ing, with  aquaria  rooms,  and  on  the  second  story  with  the 
separate  work  places  of  the  investigators.  The  students  are 
mainly  from  the  University  of  Upsala. 
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CERTAIN  SHELL  HEAPS  OF  THE  ST.  JOHN'S  RIVER, 
FLORIDA,  HITHERTO  UNEXPLORED. 

By  Clarence  Bloomfield  Moore. 

(Continued  from  July  Number,  1893.) 

{Fourth  Paper.) 
MULBERRY  MOUND  (ORANGE  COUNTY). 

By  referring  to  the  map  accompanying  the  first  article  of 
this  series,^  the  reader  will  see  that  Mulberry  Mound  lies  on 
the  west  bank  of  the  St.  John's,  just  north  of  the  river's  exit 
from  Lake  Poinsett.  Rising  abruptly  from  the  water's  edge 
the  mound  offers  the  only  solid  footing  for  miles  around,  and 
upon  it  the  otter  hunter  on  his  way  up  and  down  the  stream 
finds  a  welcome  refuge.  This  island  mound  has  been  under 
cultivation  in  former  years,  but  when  visited  (February,  1892, 
and  February,  1893)  was  covered  densely  with  vines,  shrub- 
bery and  sugar-cane.  In  all,  eight  days  w^ere  spent  in  investi- 
gation with  a  party  of  eight  workers.  The  mound  extends 
from  S.  S.  E.  to  N.  N.  W.  The  length  of  base  is  285  feet; 
its  maximum  breadth  120  feet;  its  maximum  height  from 
water  level  at  a  low  stage  of  the  river  is  15  feet,  6  inches. 
Shell  continues  to  an  undetermined  depth.  The  mound  is 
unstratified,  as  a  whole,  and  is  composed  mainly  of  uniones 
with  a  large  admixture  of  sandy  loam,  containing  occasional 
ampullariae  and  paludinse. 

At  no  part  of  the  mound  investigated  by  the  WTiter  was 
there  any  evidence  of  the  presence  of  loose  masses  of  shell 
comparatively  unbroken.  Abandoned  fire  places  were  found 
at  every  depth.  Upon  the  surface  is  a  stratum  of  loam  and 
sand  from  \\  feet  to  2^  feet  in  thickness.  This  layer  is  prob- 
ably a  formation  subsequent  to  the  abandonment  of  the 
mound   by  the  eaters  of  shell-fish,  and  all   articles  found 

*  American  Naturalist,  Nov.,  1892. 
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therein  cannot  with  certainty  be  attributed  to  the  period  of 
the  formation  of  the  shell  heap. 

To  the  north  of  the  shell  heap  is  a  small  burial  mound 
which,  through  its  immediate  association  with  the  shell  heap, 
is  of  the  greatest  interest.  To  it  a  number  of  additional  days 
were  devoted. 

Of  all  the  shell  heaps  of  the  St.  John's,  Mulberry  Mound 
most  richly  rewards  archeological  research.  So  distant  is  the 
nearest  solid  ground  and  so  contracted  were  the  quarters  of 
those  who  raised  the  shell  heap  that  every  article  cast  away  or 
lost  during  certainly  a  very  long  period  is  contained  within  an 
area  a  mere  fraction  in  comparison  to  that  of  many  shell 
heaps  of  the  lower  river. 

On  the  summit  of  Mulberry  Mound,  not  far  separated,  three 
excavations  were  made :  lOJ  x  7  x  12  feet  deep ;  12  x  7i  x  10  feet 
deep;  16  feet,  8  inches  by  14  feet,  5  inches  by  16  feet  deep. 
All  these  excavations  were  subsequently  increased  in  size  by 
the  use  of  the  pick  upon  the  sides. 

Pottery. 

While  the  sherds  'found  throughout  the  excavations  were  of 
good  quality  and  ornamented  fragments  of  pottery  were  found 
even  below  water  level,  yet  in  numbers  and  in  variety  of 
design  they  by  no  means  compared  with  the  fragments  of 
ruder  material  so  plentifully  met  with  in  other  shell  heaps  of 
the  river  and  notably  at  Tick  Island  and  at  Orange  Mound. 
No  sherds  were  encountered  of  that  coarse  and  porous  mate- 
rial showing  original  intermixture  of  vegetable  fibre  save  two 
or  three  specimens  at  the  very  base  of  the  mound.  At  a  dis- 
tance of  8J  feet  from  the  surface  was  a  fragment  of  pottery, 
colored  a  bright  red,  and  three  other  sherds  similarly  decorated 
were  encountered  in  various  stages  of  the  excavations.  While 
pottery  of  this  character  is  of  frequent  occurrence  in  the  sand 
mounds  its  discovery  is  not  on  record  hitherto  in  the  shell 
heaps  of  the  river.  Pottery  with  stamped  decoration,  so  com- 
mon on  the  surface  along  the  St.  John's,  was  fairly  abundant 
in  the  upper  portion  of  the  mound,  while  specimens  were  met 
with  at  unusual  depths,  one  sherd  thus  decorated  being  found 
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at  a  distance  of  10  feet  from  the  surface.  As  a  rule,  the  cera- 
mic ornamentation  consisted  of  incised  lines,  several  of  novel 
pattern.  One  specimen  showed  interior  decoration,  the  outer 
surface  being  plain.  Another  had  been  scratched  upon  the 
surface  subsequent  to  the  completion  of  the  pottery  (Fig.  1). 


Fig.  I.    (Full  size.) 

Three  feet  from  the  surface,  in  excavation  3,  a  vessel  was 
uncovered,  uninjured,  with  the  exception  of  a  small  chipping 
from  a  portion  of  the  rim.  The  material  was  of  inferior  qual- 
ity. Its  decoration  varied,  consisting  of  lines  and  dots  in 
various  combinations.  The  body  of  the  bowl  was  plain.  Its 
diameter  at  the  mouth  which  was  irregular  but  nearly  circu- 
lar, was  from  8}  inches  to  7f  inches.  Its  height  was  4  inches. 
Its  average  thickness  of  material  was  .3  of  an  inch.  In  form 
it  resembled  a  bowl,  a  common  shape  in  the  sand  mounds. 

Various  partially  broken  vessels  were  found  unornamented 
and  presenting  no  peculiarity.  One  contaiiied  a  mass  of 
unbaked  clay. 

Nine  and  a  half  feet  from  the  surface  was  found  what  at 
the  time  was  considered  a  fragment  of  a  large  bead  of  pottery 
(Fig.  2),  and  not  until  two  similar  and  more  complete  objects 
were  met  with  in  the  adjoining  burial  mound  (Figs.  3  and  4) 
was  the  conclusion  arrived  at  that  it  was  a  portion  of  a 
tobacco  pipe. 
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It  will  be  remembered  that  the  absence  of  pipes  from  the 
shell  heaps  was  emphasized  by  Professor  Wyman,  and  the 
writer,  in  upward  of  eighty  shell  heaps  carefully  explored^ 
has  heretofore  found  nothing  indicating  the  use  of  tobacco  by 
the  eaters  of  shell  fish,  though  pipes  have  been  taken  by  him 


Fig.  2.    (Full  size.) 


Fig.  3.    (Full  size.)  "     Fig.  4.    (Full  size.) 

from  the  burial  mounds.  A  careful  comparison,  however,  of 
the  figures  given  herewith  should  convince  the  most  skeptical 
that  all  three  are  fragmentary  parts  of  vessels  used  in  the 
smoking  of  tobacco,  and  such  is  the  opinion  of  Professor 
Haynes  who  has  made  a  careful  examination  of  the  speci- 
mens. 

During  the  excavation  a  mass  of  baked  clay  was  found 
bearing  the  imprint  of  human  fingers. 

At  a  depth  of  2J  feet  was  found  a  mass  of  clay  about  six 
inches  in  height,  unbroken,  resembling  half  the  cast  of  a  pot. 
It  is  quite  evident  that  whatever  its  use  may  have  been,  clay 
could  readily  have  been  moulded  around  it  when  placed  with 
one  of  similar  proportions.^ 

^  It  is  possible  that  the  masses  of  clay  referred  to  by  Squier  and  Davis 
(Ancient  Monuments  of  the  Mississippi  Valley,  page  149)  were  of  similar 
character. 
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At  a  depth  of  10  feet  from  the  surface  two  pieces  of  pottery 
in  immediate  association  were  thrown  out  in  the  same  shovel- 
ful of  debris.  An  investigation  showed  the  fragments,  which 
were  covered  with  the  soot  so  frequently  found  upon  the  sherds 
of  the  shell  heaps,  to  belong  to  the  same  vessel,  though  the 
fracture  was  contemporary  with  their  abandonment  in  the 
mound.  Upon  them  was  rudely  cut  a  representation  of  the 
human  figure  (Fig.  5). 


Fig.  5.    (Full  size.) 

The  discovery  of  this  attempt  at  delineation  at  so  great  a 
depth  in  a  shell  heap  of  the  river  is  of  peculiar  interest,  being 
entirely  unique  in  the  extended  search  of  the  writer  and  unre- 
ported by  others.^ 

Bone. 

Upward  of  ninety  implements  of  bone,  many  of  which 
were  somewhat  fragmentary,  were  met  with  in  the  three  exca- 
vations. As  the  depth  of  the  excavations  increased  imple- 
ments were  found  in  an  inverse  ratio.     Awls  and  piercing 

'This  aboriginal  attempt  at  delineation  may  be  seen  at  the  Wagner  Free 
Institute,  Philadelphia. 
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implements  were  numerous.  One  foot  and  five  feet  from  the  sur- 
face were  two-pointed  implements  resembling  daggers,  respect- 
ively 6J  inches  and  7^  inches  in  length  (Figs.  6  and  7). 
Piercing  implements  of  bone  of  this  size  are  not  mentioned 
by  Wyman,  nor  have  they  been  met  with  by  the  writer  in  any 
other  shell  heap  of  the  St.  John's,  though  in  the  burial  mound 
at  Tick  Island  was  found  a  carefully  fashioned  pointed  instru- 
ment of  human  bone  9J  inches  in  length,  circled  at  the  blunt 
end  by  an  incised  line.  On  one  side  were  three  perforations 
extending  longitudinally  below.  These  long  stilletto-shaped 
implements  of  bone  are  not  uncommon  in  other  localities. 
Professor  Haynes  is  of  the  opinion  that  they  were  used  in  the 
weaving  of  baskets. 

At  a  depth  of  four  feet  was  an  implement,  in  shape  resem- 
bling a  shuttle  (Fig.  8),  hitherto  unreported  in  connection  with 
shell  heaps  in  the  river. 

Two  slender  pins  with  lined  ornamentation  around  the 
heads  (Fig.  9),  7  inches  and  8.2  inches  in  length,  both  discov- 
ered at  a  depth  of  three  feet  from  the  surface,  though  in  sep- 
arate excavations,  were  found  intact,  while  throughout  were 
numbers  of  small  piercing  implements  two  inches  in  length 
and  over  fashioned  from  the  long  bones  of  small  carnivores 
with  the  articular  portion  remaining  (Fig.  10).  The  core  of  a 
stag  horn  was  lined  with  eight  parallel  circles. 

A  curious  implement,  2.3  inches  in  length,  was  exhumed, 
made  from  a  solid  bone,  unidentified,  having  a  maximum 
diameter  of  1  inch,  polished  at  the  base  and  drilled  to  a  depth 
of  .9  inch,  the  cavity  diminishing  slightly  in  size  from  the 
margin  of  the  orifice  inward.  The  opposite  end  was  beveled 
on  one-half  to  a  central  ridge,  the  other  portion  being  cut 
down  as  if  to  connect  with  the  cavity  below.  Two  longitudi- 
nal parallel  lines  were  on  either  side,  while  a  longitudinal 
ridge  spread  out  at  the  upper  portion,  forming  a  triangle  of 
which  the  margin  of  the  top  formed  the  base.  Unfortunately 
a  series  of  figures  would  be  required  to  represent  this  curious 
object. 

A  portion  of  the  head  of  a  piercing  implement,  If  inches 
in  length  was  beautifully  decorated  with  lines.    Exposure  to 
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Fig.  8. 


Fig.  7.  Fig.  9.  Fig.  10. 

Implements  of  Bone.    (All  full  size.) 


Fig.  II. 
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fire  had  colored  it  black  and  given  to  the  surface  a  brilliant 
poUsh  (Fig.  11). 

Stone. 

Just  below  the  surface  loam  was  a  portion  of  a  celt  of  slate, 
2J  inches  in  length,  polished  and  with  ground  cutting  edge. 
Its  depth  does  not  identify  it  positively  with  the  shell  heap. 
IJ  feet  from  the  surface  was  found  a  "sinker,"  or  pendant 
ornament,*  25  inches  in  length,  rimmed  at  either  end  for  sus- 
pension (Fig.  12).  This  interesting  relic  cannot  positively  be 
attributed  to  the  period  of  formation  of  the  mound.  It  is 
probable  that  later  Indians  cultivated  the  mound  which,  more- 
over, within  recent  years  has  been  ploughed  to  facilitate  the 
planting  of  sugar-cane. 

Two  feet  from  the  surface  a  round  sandstone  hone  was  met 
with. 

At  a  depth  of  4J  feet  was  brought  to  light  a  celt  of  polished 
shale  of  rude  workmanship,  with  the  portion  farthest  from 
the  cutting  edge  roughened,  probably  for  insertion  into  a 
socket  (Fig.  13).  This  find  is  extremely  interesting,  being  the 
tfirs  on  record  of  an  implement  of  polished  stone  found  in  a 
shell  heap  of  the  St.  John's  at  a  depth  to  justify  the  belief  as 
to  an  origin  contemporary  with  the  heap.  Among  other  arti- 
cles of  interest  brought  to  light  were  a  sandstone  hone,  grooved 
through  the  sharpening  of  pointed  implements,  and  a  flat 
piece  of  coquina. 

At  a  depth  of  14  feet,  8  inches  from  the  surface  was  found 
a  lance  head  of  fine  chert,  3.6  inches  in  length,  thin  and  of 
graceful  pattern,  while  8  inches  above  were  two  lance  heads 
of  chert,  one  of  beautiful  design,  barbed  and  having  the  base 
of  the  tang  concave,  fully  as  graceful  in  design  and  in  finish 
as  any  stone  point  met  with  on  the  surface.  Its  length  was 
3.8  inches. 

Its  companion  was  of  coarse  yellow  chert,  with  a  length  of 

4.14  inches,  and  had  a  natural  defect  through  crystallization  of 

the  material.    It  was  of  ruder  workmanship.    The  great  rarity 

of  implements  of  stone  in  the  shell  heaps  was  commented 

*  Positive  identification  as  to  material  has  been  found  impossible  without 
mutilation  of  specimen. 
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upon  by  Wyman,  and  the  writer  during  his  investigations  has 
had  no  grounds  to  diflFer  from  Professor  Wyman's  opinion. 
The  discovery  of  lance  points  at  such  a  depth  and  of  such 
graceful  pattern  is  entirely  without  precedent.  Specimens  of 
the  rude  and  thick  arrow  points  ordinarily  found  in  the  shell 
heaps  will  be  figured  in  a  later  paper. 


Fig.  13.     (Full  size.) 

Throughout  the  excavations  were  found  a  number  of  pieces 
of  red  hematite,  the  largest  being  3|  x  2f  x  2  inches.  This 
mineral  was  largely  used  as  coloring  matter  in  several  of  the 
burial  mounds,  notably  at  Mt.  Royal  where  the  whole  upper 
stratum  is  dyed  with  it. 

Shell. 

As  in  the  case  of  implements  of  bone,  so  of  shell  it  may  be 
said  that  Mulberry  Mound  among  all  the  shell  heaps  of  the 
St.  John's  has  furnished  the  richest  results  to  the  archeologist. 
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At  every  depth  were  found  gouges  and  scrapers  of  shell,  many 
unbroken,  and  columellse  of  fasciolaria,  one  10^  inches  in 
length.  Two  and  a  quarter  feet  and  five  feet  below  the  sur- 
face were  found  two  drinking  cups,  formed  from  fulgur  per- 
vergum,  with  portions  of  the  side  and  the  inner  whorls 
removed,  a  form  common  enough  on  the  surface  and  in  the 
burial  mounds,  but  very  unusual  at  any  depth  in  the  shell 
deposits.  Curiously  enough,  similar  drinking  cups  wrought 
from  the  conch  are  in  use  to-day  by  the  side  of  springs  in 
some  pf  the  sea-board  southern  states. 


'a 


Piercing  Implements  of  Bone. 
Molbeny  Mound  (full  size).  Fig.  14.    }  size. 

Ten  feet  from  the  surface  in  perfect  condition  was  a  beauti- 
ful chisel  fashioned  from  the  lip  of  rirombus. 
Five  feet  from  the  surface  was  found  a  cardium,  unbroken, 

48 
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but  giving  evidence  of  wear  upon  the  edge,  and  having  a  por- 
tion of  the  shell  between  the  ridges  removed.  A  peden,  with- 
out wear  or  work  upon  the  edges,  is  figured  in  the  annual 
report  of  the  Bureau  of  Ethnology,  1880-1881,  Plate  XXI, 
Fig.  3.  This  particular  shell  is  described  as  having  served 
among  the  Indians  as  a  receptacle  for  paint,  and  as  coming 
from  Santa  Barbara,  California.  It  is  possible  that  the  "  cockle 
shell "  from  Mulberry  Mound  may  have  been  used  for  the  lin- 
ing of  pottery.  At  all  events,  the  two  central  ridges  could  be 
put  to  such  a  purpose. 

At  a  depth  of  13  feet,  8  inches  was  found  a  portion  of  .a 
gorget  of  shell,  the  part  recovered  being  6.04  inches  in  length, 
2  inches  in  breadth,  with  an  average  thickness  of  .12  inch 
(Fig.  14).  It  bore  three  perforations  for  suspension  or  for 
attachment,  and  two  smaller  ones  along  the  line  of  fracture, 
evidently  corresponding  with  similar  ones  on  the  missing  por- 
tion, arranged  to  allow  of  repair  by  binding,  a  method  com- 
mon at  that  period.  The  discovery  of  a  gorget  or  any  object 
of  personal  ornamentation  is  so  unusual  in  a  shell  heap  of  the 
St.  John's  that  particular  stress  deserves  to  be  laid  upon  it. 
In  fact,  with  the  exception  of  one  longitudinally  perforated 
phalanx  of  a  deer,  from  Salt  Run  (Marion  Co.),  no  articles  of 
personal  adornment  have  been  found  by  the  writer  in  any 
shell  heap  of  the  St.  John's  beyond  the  limits  of  Mulberry 
Mound.* 

At  various  distances  from  surface,  one  even  so  deep  as  11 
.  feet,  were  found  six  fulgurs,  five  of  the  species  carica  and  one 
perverswm.  All  were  ground  at  the  beak,  and  all  with  the 
exception  of  one  carica,  were  perforated.  Three  of  the  spe- 
cies carica  had  single  perforations  below  the  angle  and  involv- 
ing it,  and  one  on  the  body  whorl  between  the  angle  and  the 
suture  within  an  inch  of  the  aperture. 

The  fulgur  pervermm  had  a  small  round  perforation  above 
the  angle  and  two,  one  J  inch,  the  other  I  inch,  below.  These 
perforations  were  considerably  larger  than  the  one  above. 
The  finding  of  the  perforated  fulgurs  at  so  great  a  depth  in  a 
shell  heap  will,  with  other  matters  relating  to  these  perforated 
shells,  be  referred  to  in  Note  A, 
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Eleven  feet  from  the  surface,  in  immediate  association  with 
fragmentary  bones  of  the  lower  animals,  lay  a  portion  of  the 
shaft  of  a  human  femur  3|  inches,  in  length,  with  old  breaks 
at  either  end;  a  portion  of  the  shaft  of  a  tibia,  broken  in 
excavation:  two  right  heel  bones,  somewhat  crushed;  two 
bones  of  the  toe ;  a  fragment  of  a  radius  with  old  break,  and 
a  portion  of  rib.  Five  feet  east  of  these  remains  lay  a  frag- 
mentary portion  of  human  femur,  showing  no  recent  fracture, 
while  at  the  same  level,  but  four  feet  distant,  in  the  southeast 
corner  of  excavation  -3  lay  a  fragment  of  femur ;  an  ulna  in 
two  portions,  old  break;  a  small  fragment  of  lower  j^w  and  a 
piece  of  femur  with  old  longitudinal  split.  At  about  the  same 
level  in  the.  northwestern  portion  of  the  excavation,  appar- 
ently entirely  isolated,  was  the  upper  half  of  a  human  ulna. 
In  view  of  the  scattered  and  broken  condition  of  these  bones 
and  their  association  with  the  bones  of  animals  used  for  food 
together  with  the  fact  that  an  almost. contiguous  btirial  mound 
offered  a  means  of  sepulture,  it  seems  unlikely  that  these 
human  remains  are  other  than  refuse  left  over  from  a  canni- 
balistic repast.  Never  elsewhere  on  the  St.  John's  has  the 
writer  come  upon  human  remains  in  this  condition  at  a  depth 
from  the  surface  greater  than  3  feet,  and  in  his  introductory 
paper,  written  previous  to  a  second  visit  to  Mulberry  Mound, 
be  stated  thai  in  view  of  the  numerous  cases  indicating  can- 
nibalism discovered  by  him  along  the  greater  portion  of  the 
river  where  sh^ll  heaps  exist,  ^.t  no  great  depth  from  the  sur- 
face, he  was  inclined  to  the  belief  that  the  custom  must  have 
come  in  at  a  somewhat  late  period  of  the  formation  of  the 
shell  heaps.  Subsequent  research  may  prove  this  supposition 
unfounded,  but  for  reasons  to  be  mentioned  later  the  presence 
of  human  remains  in  this  condition  in  Mulberry  Mound  does 
not  modify  his  previously  expressed  opinion. 

Remains  of  Lower  Animals. 

As  is  the  case  in  the  majority  of  shell  heaps,  the  deer  and 
turtle  in  Mulberry  Mound  were  found,  next  to  shell  fish,  to 


Digitized  by 


Google 


720  The  American  Naturalist  [Angiwt, 

have  been  the  most  staple  articles  of  diet.  In  addition  to  a 
number  of  small  fragments  unidentified,  were  found  bones  of 
the  alligator,  of  the  raccoon,  of  the  turtle,  of  the  black  bear, 
of  the  red  lynx  (a  jaw),  of  the  catfish  and  of  the  gar.  Also  a 
curious  bone  identified  by  Professor  Cope  as  supporting  the 
dorsal  fin  in  a  member  of  the  sheep's  head  ifamily.  The  jaw 
of  the  red  lynx,  an  animal  hitherto  unreported  in  the  shell 
heaps  of  the  St.  John's,  was  submitted  to  Professor  Cope  for 
identification. 

Note  A. 
Perforated  Fulgurs. 

The  fulgur,  sometimes  termed  the  busycon,  popularly  known 
as  the  conch,  was  a  shell  extensively  in  use  among  the  abo- 
rigines. If  specimens  of  the  two  species  of  fulgur  most  com- 
monly found  on  the  St.  John's  River  are  held  facing  the  inves- 
tigator the  shell  having  the  aperture  to  his  right  is  termed 
caricay  to  his  left,  pervermm.  Fulgurs  with  artificially  ground 
beaks  and  with  circular  or  oval  perforations  evenly  made  are 
comparatively  numerous  upon  the  surface  of  the  territory  bor- 
dering the  St.  John's  River.  They  are  seldom  at  a  greater 
depth  in  the  shell  heaps  than  can  be  reached  by  the  plow. 
Their  superficial  position  was  noticed  and  commented  upon 
by  Wyman  (Fresh  Water  Shell  Mounds  of  the  St.  John's 
River,  Florida,  page  58  and  Plate  VIII,  Fig.  2).  They  are, 
however,  occasionally  found  in  die  burial  mounds  of  sand  at 
depths  excluding  the  idea  of  an  intrusive  deposit.*  With  the 
exception  of  Mulberry  Mound,  no  shell  heap  in  the  writer's 

*  Wyman  figures  two  perforated  objects  from  the  shell  heaps,  and  the 
writer  has  a  considerable  number  of  the  phalanges  of  the  deer  perforated 
longitudinally*  ploughed  up  and  presented  to  him  by  Mr.  Charles  Dillard 
of  Volusia.  He  is  also  indebted  to  Mr.  McAllister  of  Bluffton,  Volusia  Ck>., 
for  the  fossil  tooth  of  a  shark,  perforated  laterally,  found  superficially  in 
the  shell  deposit  at  that  place. 

^  This  is  particularly  true  of  the  great  mound  at  Mt.  Royal,  Putnam  Co., 
where  in  one  trench  among  a  number  made,  no  less  than  1S07  fulgurs  were 
found  by  the  writer.  A  very  small  percentage,  however,  were  evenly  per- 
forated in  the  manner  of  the  shells  under  discussion.  The  great  majority 
were  of  the  species  perversum.  Some  were  unbroken,  but  the  greater  num- 
ber were  apparently  intentionally  mutilated  in  the  manner  of  mortuary 
pottery  by  having  a  piece  roughly  knocked  out- 


Digitized  by 


Google 


1893.]  Shell  Heaps  of  Florida.  721 

investigations  has  yielded  perforated  conehs  at  a  considerable 
depth,  and  as  the  territory  bordering  the  St.  John's  has 
been  carefully  searched  by  the  writer,  having  in  mind  the 
investigation  of  these  perforated  fulgurs,  he  is  strongly 
inclined  to  the  belief  that  the  employment  of  these  imple- 
ments came  in  at  a  period  subsequent  to  or  approaching  the 
abandonment  of  the  great  majority  of  the  shell  heaps  of  the 
river. 

The  use  of  these  perforated  fulgurs  is  not  determined. 
Wynian  confessed  himself  in  doubt.  In  "Art  in  Shell," 
Bureau  of  Ethnology,  Annual  Report,  1880-1881,  Professor 
Holmes  figures  a  perforated  fulgur  (Plate  XXVII)  and  cites 
Rau,  "Archfieological  Collection  of  the  National  Museum," 
page  67 :  "  It  further  appears  that  the  Florida  Indians  applied 
shells  of  the  busycon  perveraum  as  clubs  or  casse-tetes  by  adapt- 
ing them  to  be  used  with  a  handle,  which  was  made  to  pass 
transversely  through  the  shell.  This  was  effected  by  a  hole 
pierced  in  the  outer  wall  of  the  last  whorl  in  such  a  manner 
as  to  be  somewhat  to  the  left  of  the  columella,  while  a  notch 
in  the  outer  lip,  corresponding  to  the  hole,  confined  the  han- 
dle or  stick  between  the  outer  edge  of  the  lip  and  inner  edge 
of  the  columella.  ♦  ♦  *  *  A  hole  was  also  made  in  the 
posterior  surface  of  the  spire  behind  the  carina  in  the  last 
whorl,  evidently  for  receiving  a  ligature  by  means  of  which 
the  shell  was  more  firmly  lashed  to  the  handle." 

Of  scores  of  perforated  fulgurs  from  the  river,  examined  by 
the  writer,  he  can  recall  but  two  wrought  from  the  fulgur  per- 
versum.  The  fulgur  carica  is  a  more  massive  shell  and  better 
fitted  for  the  rough  work  than  the  more  slender  pervermm 
from  which  shell  the  drinking  cups  of  the  river  shell  heaps 
and  mounds  are  fashioned.  It  is  true  that  a  heavy  variety  of 
perversum  is  met  with  on  the  coast,  and  that  the  fulgur  carica 
is  rarely,  if  ever,  found  on  the  west  coast  or  on  the  east  coast 
south  of  Jupiter  inlet.^ 

In  the  coast  shell  heaps  alone  is  the  perforated  fulgur  per- 
versum  found  to  any  extent,  and  this  point  should  be  remem- 

•The  Academy  of  Natural  Sciences  possesses  no  fulgurs  of  the  species 
carica  from  the  west  coast.  The  Smithsonian  has  one,  stated  to  be  from 
Cedar  Keys ;  its  record  is  not  well  established. 
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bered  when  perforated  fulgurs  of  Florida  are  under  discus- 
sion. 

In  the  river  shell  heaps  a  very  small  percentage  of  perfora- 
ted shells  have  a  notch  in  the  outer  lip,  while  absolutely  none 
has  a  perforation  in  the  spire,  if  we  consider  the  spire  to  be 
that  portion  of  the  shell  surrounding  the  apex,  bounded  by 
the  suture.  Moreover,  a  considerable  majority  of  the  perfora- 
ted shells  have  but  one  hole,  that  being  in  the  body  whorl 
between  the  angle  and  the  suture,  from  one  to  two  inches 
to  the  right  of  the  aperture.  A  certain  percentage  of  fulgurs 
have  the  perforation  below  the  shoulder,  or  angle,  but  fre- 
quently in  such  a  position  that  if  hafted,  the  ground  beak  of 
the  shell  would  not  be  at  right  angles  with  the  handle,  and 
occasionally  the  perforation  is  so  placed  that  a  handle  enter- 
ing the  aperture  could  not  reach  it.  In  other  cases,  perfora- 
tions are  disproportionately  small  and  oval  in  shape,  unfitted 
to  receive  a  handle  suitable  for  the  rough  usage  of  a  war  club. 
In  the  writer's  collection  are  two  good  sized  fulgurs  with  per- 
forations .54  inch  by  .76  inch,  and  .86  inch  by  .56  inch. 
Many  perforated  fulgurs  with  ground  beaks  are  of  a  size  to 
set  aside  the  hypothesis  of  their  employment  for  any  purpose 
where  weight  is  an  important  factor.  Of  these  the  writer  has 
one  weighing  but  eight  ounces,  while  another  is  but  2f  inches 
in  length.  Occasionally  fulgurs  are  seen  with  perforations  in 
the  body  whorl  above  and  below  the  shoulder,  and  it  is  prob- 
able that  these  are  the  ones  referred  to  by  Rau  with  a  misap- 
prehension as  to  the  location  of  the  spire.  Again,  other  ful- 
gurs are  found  with  a  single  perforation  between  the  angle 
and  the  suture,  having  two  below  the  shoulder  and  equidis- 
tant from  it.  A  fulgur  perversum  of  this  character,  was  taken 
by  the  writer  from  the  historic  mound  at  Mt.  Royal,  Putnam 
County. 

Some  fulgurs  with  ground  beaks  are  imperforate,  while 
others  with  perforations  show  grinding  or  wear  where  not 
alone  the  beak  is  involved  but  a  portion  of  the  lip.  Other 
shells  give  evidence  of  considerable  wear  on  the  margin  of  the 
perforation  toward  the  upper  and  lower  portion  of  the  shell, 
showing  that  the  implement  was  not  securely  hafted  and  that 
it  was  subjected  to  continuous  use.     Otherd  are  polished  on 
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3  spire  and  body  whorl  above  the  periphery  as  though  held 
the  hand. 

From  all  this  it  is  evident  that  while  certain  perforated  fai- 
rs may  have  served  for  war  clubs  the  great  majority  did 
t.  Mr.  Douglass,  who  is  so  familiar  with  the  east  coast  of 
orida,  believes  some  of  them  to  have  served  as  hoes,  and  in 
s  he  is  doubtless  right.  Probably,  as  is  the  case  with  most 
original  implements,  their  use  was  various. 

Conclusions. 

At  no  point  in  the  excavations  at  Mulberry  Mound  were 
lole  shells  found  in  any  numbers,  the  heap  having  grown 
parently  from  the  beginning  by  the  slow  accretion  of  refuse 
m  the  meals  of  the  few  families  living  upon  it  and  been 

idly  packed  beneath  their  feet.      It  is  apparent  that  such  

3uld  be  the  case,  since  solid  ground  is  too  far  distant  to  H  \i 

mit  of  the  hypothesis  that  the  mound  was  made  through 
itributions  of  others  not  living  upon  its  immediate  surface, 
lat  a  considerable  time  was  required  to  pile  so  great  a  mass 
shell  to  such  a  height  through  the  agency  of  comparatively 
iT  there  can  be  no  reason  to  doubt.  And  yet  the  writer  is 
ivinced  that  of  all  the  shell  heaps  investigated  by  him  and 
Professor  Wyman  the  shell  heap  at  Mulberry  Mound  is  the 
)st  recent,  and  that  it  was  still  in  process  of  formation  when 
my  others  were  abandoned,  at  least  for  use  as  refuse  heaps, 
lis  belief  is  based  upon  the  marvelous  variety  of  the  imple- 
jnts  of  bone,  so  infrequent  in  the  other  mounds,  and  patterns 
retofore  unreported  from  other  localities  on  the  river.    The 

Bsence  of  delicately  wrought  lance  heads  near  the  base ;  of  ^ 

lored  and  of  stamped  pottery  at  considerable  depths ;  of  ful- 
rs  at  a  distance  from  the  surface ;  of  a  carefully  made  gor- 
b  of  shell ;  the  discovery  of  an  implement  of  polished  stone,  a 
;t  previously  unheard  of  in  the  river  shell  heaps,  and  frag- 
jDtary  human  bones  a  number  of  feet  from  the  surface, 
md  only  superficially  by  the  writer  in  numerous  other  shell 
aps,  when  taken  together,  argue  for  Mulberry  Mound 
origin  posterior  to  other  shell  heaps  of  the  St.  John's  hith- 
to  explored.  It  will  be  noted,  however,  that  nothing  found 
this  shell  heap  indicated  a  knowledge  of  Europeans  or  in 
y  way  pointed  to  its  formation  in  post-Columbian  times. 
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RECENT  LITERATURE. 

Hawks  and  Owls  of  the  United  States.^ — Tiiis  volume  is  a 
report  on  the  Hawks  and  Owls  of  the  United  States,  by  Mr.  A.  K, 
Fisher,  with  reference  to  the  economic  status  of  the  various  species. 
Of  it  Mr.  C.  Hart  Merriam  makes  the  following  statement  in  his  letter 
of  transmissal  to  the  Secretary  of  Agriculture. 

"  This  work  was  written  several  years  ago,  but  was  withheld  from 
publication  until  provision  could  be  made  for  suitable  reproduction  of 
the  colored  illustrations,  without  which  the  bulletin  would  have  been 
of  comparatively  little  value  to  the  class  of  readers  for  whose  benefit 
it  was  specially  prepared. 

"  The  statements  herein  contained  respecting  the  food  of  the  various 
hawks  and  owls  are  based  on  the  critical  examination,  by  scientific 
experts,  of  the  actual  contents  of  about  2J00  stomachs  of  these  birds, 
and  consequently  may  be  fairly  regarded  as  a  truthful  showing  of  the 
normal  food  of  each  species.  The  result  proves  that  a  class  of  birds 
commonly  looked  upon  as  enemies  to  the  farmer,  and  indiscriminately 
destroyed  whenever  occasion  ofiers,  really  rank  among  his  best  friends, 
and  with  few  exceptions  should  be  preserved,  and  encouraged  to  take 
up  their  abode  in  the  neighborhood  of  his  home.  Only  six  of  the  73 
species  and  subspecies  of  hawks  and  owls  of  the  United  States  are 
injurious.  Of  these,  three  are  so  extremely  rare  they  need  hardly  be 
considered,  and  another  (the  Fish  Hawk)  is  only  indirectly  injurious, 
leaving  but  two  (the  Sharp-shinned  and  Cooper's  Hawks)  that  really 
need  be  taken  into  account  as  enemies  to  agriculture.  Omitting  the 
six  species  that  feed  largely  on  poultry  and  game  2,212  stomachs  were 
examined,  of  which  56  per  cent  contained  mice  and  other  small  mam- 
mals, 27  per  cent  insects,  and  only  Si  per  cent  poultry  or  game  birds. 
In  view  of  these  facts  the  folly  of  ofiering  bounties  for  the  destruction 
of  hawks  and  owls,  as  has  been  done  by  several  states,  becomes  appar- 
ent, and  the  importance  of  an  accurate  knowledge  of  the  economic 
status  of  our  common  birds  and  mammals  is  overwhelmingly  demon- 
strated." 

Fresh  Water  Algse  and  the  Desmidiese  of  the  United 

'  .The  Hawks  and  Owls  of  the  United  States  in  their  Relation  to  Agricul- 
ture. By  A.  K.  Fisher.  Bull.  No.  3,  Div.  Omith.  &  Mam.,  U.  S.  Dept. 
Agric,  Washington,  1893. 
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States.' — This  work  of  Mr.  Stokes  has  been  prepared  with  special 
reference  to  the  needs  of  beginners  in  the  study  of  Algse  and  Desmids, 
for  whom  the  author  believes  analytical  keys  are  absolutely  essential. 
Generally  speaking  an  artificial  one  is  more  useful  than  a  natural  one 
which  involves  more  or  less  dissection,  ruinous  to  the  specimen,  and  a 
knowledge  of  characters  that  a  beginner  does  not  possess. 

The  keys  offered  by  Mr.  Stokes  are  founded  on  the  classification  in 
Wolle's  Monographs  on  the  fresh  water  Algse  and  Desmids  of  thb 
country,  and  references  to  these  works  are  given  for  extended  descrip- 
tions of  the  species. 

Directions  for  the  collection,  preservation  and  mounting  of  these 
microscopic  plants  are  given,  with  a  list  of  the  best  preserving  media 
in  the  order  of  their  excellence. 

The  plate  illustrating  the  genera  of  Desmids  is  a  valuable  adjunct 
to  the  work. 

Gasteropoda  and  Cephalopoda  of  the  New  Jersey  Creta- 
ceous Marls.' — This  volume,  in  reality  a  Monograph  of  the  subject,  has 
been  prepared  by  Professor  Robert  P.  Whitfield  for  the  Greological 
Survey  of  New  Jersey.  It  constitutes  the  second  volume  of  a  series 
which  is  intended  to  include  descriptions  of  all  the  fossil  invertebrafes 
found  in  the  New  Jersey  Cretaceous  Marls.  The  following  is  a  synop- 
sis of  the  Classified  List  which  accompanies  the  work : 

INVERTEBRATA  OF  THE  NEW  JERSEY  CRETACEOUS  MARLS. 

Oasteropoda. 

Grenera  Species 

Subclass  Prosobranchiata 

Order  Pectin ibranchiata                            54  119 

Order  Scutibranchiata                                  5  6 

Subclass  Opisthobranchiata 

Order  Tectibranchiata                                 6  6 

Scaphoda, 

Family  Dentalium  3  4 

*  Analytical  Keys  to  the  Grenera  and  Species  of  the  Freeh  Water  Algse 
and  the  Desmidiefie  of  the  United  States.  By  Alfred  Stokes.  Portland, 
Conn.,  1893. 

'  Gasteropoda  and  Cephalopoda  of  the  Raritan  Clays  and  Greensand 
Marls  of  New  Jersey.    By  Robert  P.  Whitfield.    Trenton,  1892. 
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Cephalopoda.  * 


Order  Tetrabranchiata 
Order  Dibranchiata 


8 

1 
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Subclass  Proeobranchiata 

Order  Pectinibranchiata 
Order  Scutibranchiata 

Subclass  Opisthobranchiata 

Order  Tectibranchiata 

Cephalopoda. 

Order  Tetrabranchiata 


Genera        Species 
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GEOGRAPHY  AND  TRAVELS. 

Europe. — Neubiedler  Lake. — Neusiedler  Lake  has  for  some 
time  decreased  in  capacity,  and  it  id  now  proposed  to  drain  its  remain- 
ing waters  into  the  Raab  by  means  of  a  canal. 

Reclamation  of  the  Zuyder  Zee. — The  March  issue  of  the  Geo- 
graphical Journal  contains  an  account  of  the  engineering  works  pro- 
posed to  be  executed  for  the  purpose  of  reclaiming  the  greater  part  of 
the  Zuyder  2jee.  The  work  is  to  be  carried  out  in  sections,  the  first  of 
which  will  fill  in  a  bay  north  of  the  broad  channel  which  will  be  left 
leading  to  the  city  of  Amsterdam ;  while  the  second  will  comprise  an 
extensive  area  south  of  that  channel  The  remaining  sections  will 
diminish  the  water  area  to  the  eastward.  As  a  dam  will  be  built  across 
the  Zee  at  its  mouth  the  whole  of  the  waters  within  will  be  fresh,  and 
will  be  named  the  Ysel  Meer,  from  the  river  of  that  name.  The  scheme 
also  provides  for  the  enlargement  on  their  land-fronts  of  the  islands  at 
the  mouth  of  the  Zuyder  Zee. 

The  Pontine  Marshes. — Capt  von  Doncet  has  brought  forward  a 
scheme  for  reclaiming  the  Pontine  Marshes,  which  are  exceedingly  fertile, 
and  capable  of  producing  food  for  half  a  million  of  people.  The  area  is  six 
square  miles,  but  the  exhalations  from  them  render  sixteen  square  miles 
uu healthful,  and  the  present  population  is  only  thirty.  The  projector 
proposes  to  cut  off  by  peripheral  canals  the  streams  which  enter  from 
the  surrounding  higher  ground,  and  to  utilize  the  existing  interior 
canals,  the  work  of  Pius  VI.  The  surface  of  these  marshes  is  of  old 
soft  elastic  peat,  ten  feet  thick  at  the  Appian  Way,  over  seventy  feet 
deep  at  the  foot  of  the  mountains ;  this  peat  apparently  filb  an  ancient 
sea  area,  as  beneath  it  is  a  layer  of  clay  with  shells  and  sea-sand.  Five 
thousand  acres  are  too  low  to  permit  the  natural  fall  to  be  made  avail- 
able, and  much  of  the  area  is,  after  the  rains,  covered  with  three  feet  of 
water,  besides  which,  springs  at  the  foot  of  the  hills  yield  one  and  a 
half  times  as  much  as  might  be  expected  to  drain  into  the  basin. 

Africa. — Ascent  of  the  Jub  or  Juba. — Capt  Dundas  has 
returned  safely  from  what  seems  to  have  been  a  most  perilous  journey 
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of  some  400  miles  up  the  Juba,  a  river  which  parts  the  "  sphere  of  influ- 
ence ''  of  England  in  East  Africa  from  that  of  Italy.  The  inhabitants 
of  both  coasts  of  this  river  are  the  fanatical  Mussulman,  Somali  or  Swa- 
hili,  who  resent  the  coming  among  them  of  any  European,  though  some 
of  the  coast  Somalis  seem  to  have  become  accustomed  to  tlieir  presence. 
At  the  very  entrance  of  the  river  the  natives  assembled  in  great 
numbers,  completely  over-awed  the  crew  of  Zanzibaris,  and  gave  Capt. 
Dundas  to  understand  that  he  could  not  proceed  without  leave.  The 
Captain  was  compelled  to  go  to  Mombasa,  and  enlist  the  aid  of  the  res- 
ident there  by  whose  tact  leave  was  obtained,  the  Soroal  chief  appro- 
priating a  sword  and  an  armchair  as  a  present.  At  about  a  hundred 
miles  from  the  sea  a  second  river  channel,  trending  toward  the  ocean, 
«outh  of  the  mouth  known  as  that  of  the  Juba,  enters  the  latter  stream. 

New  troubles  commenced  when  the  territory  of  the  chief  of  Berbera, 
within  which  the  unfortunate  expedition  of  Van  der  Decken  came  to  an 
end,  was  reached.  Thousands  of  savages  appeared  on  the  banks,  and 
many  sprang  into  the  river  to  seize  the  little  stem  wheel  steamer.  The 
discharge  of  a  rocket  cleared  the  river,  but  the  danger  remained. 
Accompanied  by  his  interpreter,  Capt.  Dundas  went  ashore,  and,  con- 
stantly repeating  "  Aman  "  (peace)  made  his  way,  spite  of  the  contact 
of  cold  spears,  into  the  chiefs  presence.  "  We  have  done  you  no  harm, 
is  it  to  be  '  toian '  or  not,"  was  the  substance  of  the  Captain's  speech. 
The  astonished  chief  hesitated,  asked  for  time  to  consider,  and  then  sent 
word  that,  though  he  objected  to  white  men,  he  rather  liked  the  captain. 
Finally,  with  some  natives  on  board,  the  Kenia  was  allowed  to  pro- 
ceed, passing  by  the  wreck  of  Van  der  Decken's  vessel,  to  some  rapids  ; 
whence,  as  the  Somals  assured  Capt.  Dundas  that  important  falls  existed 
A  few  miles  higher  up,  and  as  the  water  was  shallow,  the  Kenia 
commenced  its  returp  journey. 

Capt.  Dundas  speaks  with  considerable  admiration  of  the  fighting 
powers  and  ph3rsique  of  the  Somalis,  who  are  attired  with  a  long  spear 
and  a  stabbing  knife,  and  who  guard  their  women  rigidly.  Many 
lighter  complexioned  Gralla,  probably  slaves,  were  observed  among 
them. 

Dahomey — The  end  of  General  Dodd*s  victorious  compaign  in 
Dahomey  has  been  the  declaration  that  all  that  country  is  now  under 
French  protection,  while  the  districts  of  Whydah,  Grodomy,  Abomey — 
Kalavi,  with  some  others,  are  annexed  to  France. 

SouBCES  OF  THE  NiLE. — Dr.  Baumau's  journeys  in  the  district 
between  Lakes  Tanganyika  and  Victoria  Nyanza  have  thrown  much 
light  on  the  ultimate  sources  of  the  Nile.      Dr.  Bauman  considers  the 
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Eagera,  a  small  river  emptjing  into  the  Njaoza,  as  the  true  fount  of  the 
Nile — its  source  is  esteemed  sacred  by  the  Warundi,  or  natives  of 
Urundi,  a  thickly  populated  district  lying  around  the  head  of  Lake 
Tanganyika. 

Death  of  Msidi. — The  March  issue  of  the  Geographical  Journal 
contains  a  r^um6  of  the  conduct  and  result  of  various  exploring  expedi- 
tions which  have  penetrated  into  the  district  of  Garenganze  (Msidi's 
country)  since  it  was  visited  by  Arnot.  The  whole  of  this  southeastern 
part  of  the  Congo  State  has  been  leased  to  the  Eatanza  Company,  and 
Ao  less  than  five  expeditions  have  reached  and  explored  the  upper 
courses  of  the  Lualaba,  Lomaine,  and  Sankaru,  the  upper  part  of  which 
last  is  called  the  Lubilash.  Lieutenants  Paul  le  Marine],  Delcommune 
and  Capt.  W.  G.  Stairs  were  the  respective  commandants  of  three  of 
these.  The  most  important  political  event  has  been  the  death  of  Msidi, 
and  the  falling  to  pieces  of  his  ephemeral  empire.  Having  become  old 
and  despotic,  various  chiefi  rebelled,  and  the  country  became  anarchic 
Msidi  asked  for  aid  from  M.  Delcommune,  but  that  gentleman  wisely 
refused.  During  the  stay  of  Capt  Stairs  at  the  capital,  Lieut.  Bodson 
was  compelled  to  shoot  at  and  kill  Msidi  in  self-defence,  but  was  at  once 
shot  by  a  chief.  Capt  Stairs  immediately  called  the  chiefe  together, 
and  persuaded  them  to  accept  the  flag  of  the  Congo  State.  At  this 
juncture — Captain  Dia  and  his  party  arrived,  and  Capt.  Stairs,  whose 
health  had  long  been  failing,  took  the  opportunity  of  departing  for  the 
coast,  but  died  at  Chinde.  The  flow  of  water  in  the  Lualaba  is  much 
less  that  in  the  more  eastern  Lualaba.  Msidi's  "  empire  "  about  which 
so  much  has  been  written,  has  therefore  endured  less  than  a  single 
generation. 

The  River  Baram  and  Mt.  Dulit,  Borneo. — In  the  Geograph- 
ical Journal  for  March,  Mr.  C.  Hose  gives  an  account  of  a  trip  up  the 
Baram  River  to  Dulit  (5100  feet)  and  the  high  lands  of  B<^neo.  A 
map  accompanies  the  account,  and  one  eminence  Ealalong  is  given  at 
7000  feet,  while  Mr.  Hose  states  that  the  extinct  summit  visible  must  be 
nearly  10,000  feet  An  amusing  incident  was  the  encounter  with  a 
musician  who  was  entertaining  an  assembly  by  performing  upon  a  flute, 
selingut,  with  his  nose,  and  eliciting  notes  clearer  than  those  obtaining 
from  the  ordinary  native  flute,  eneuling,  played  with  the  mouth.  The 
musician  asserted  that  when  at  best,  he  could  draw  tears  from  his 
audience.  The  lower  part  of  the  Baram,  which  at  its  embouchure  is 
three  quarters  of  a  mile  wide,  and  which  rolls  forth  a  current  sufSciently 
strong  to  render  the  sea-water  fresh  two  miles  from  shore,  is  flat,  with 
little  to  note  save  fine  palm-trees.     The  first  real  high  ground  begins 
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60  miles  from  the  mouth,  at  Claudetown,  the  seat  of  governmeut  and 
centre  of  trade.  Most  of  the  traffic  seems  to  be  in  the  hands  of  Chinese 
merchants.  At  the  entrance  of  the  Akar  the  land  is  very  fertile,  and 
the  mountain  scenery  fine ;  while  at  the  mouth  of  the  Libbun  the 
scenery  on  one  side  consists  of  lofty  table  topped  elevations  of  from 
5,000  to  8,000  feet,  on  the  other  of  grassy  plains.  The  object  of  Mr, 
Hose's  trip  was  not  exploration  only,  but  natural  history,  and  from 
various  points  of  the  flat  topped  Mt.  Dulit  he  collected  many  birds  and 
mammals,  some  of  the  former  new  to  science.  Several  tribes ;  Kayans, 
Punans,  etc.,  are  mentioned,  all  difiering  from  the  Dyaks.  The  Punans 
build  no  houses,  but  live  in  the  jungle  like  wild  beasts,  and  are  expert 
with  the  blow  pipe.  The  Kayans  have  singular  burial  customs,  and  are 
spiritualists,  believing  that  messages  can  pass  between  the  dead  and 
the  living.  When  a  death  occurs  in  a  family,  the  body  is  placed  in  a 
coffin  of  soft  wood,  painted  in  various  hues,  and  with  a  lid  fastened 
down  with  dammar  resin,  and  is  kept  in  the  house  three  months.  To 
avoid  too  great  a  nuisance,  a  long  drain  of  bamboo  is  thrust  deep  into 
the  soil,  with  the  upper  end  in  the  coffin.  After  three  months  a  tomb 
of  hard  wood,  twelve  feet  from  the  ground,  adorned  with  figures  of  men 
and  women,  is  made,  and  the  corpse  is  borne  to  it  with  much  ceremony. 
The  weapons,  tools,  and  cook-pot  of  a  man  are  buried  with  him,  while 
with  a  woman  are  laid  her  sun-hat,  hoe,  and  personal  adornments,  par- 
ticularly her  ear-rings.  Cigarettes,  to  be  given  to  friends  in  the  land  of 
the  dead,  are  always  placed  with  the  corpse.  The  Kayans  believe  that 
the  dead  have  different  places  of  abode,  according  to  the  manner  of 
their  death.  Those  who  die  of  sickness  or  old  age  have  a  lot  in  Apo 
Leggan,  much  like  that  on  the  earth ;  those  who  die  by  accident  or  in 
battle  have  a  better  lot  in  Long  Jalan ;  still  born  children,  who  have 
never  known  pain,  are  very  brave ;  suicides  are  miserable  in  Jan  Jok- 
kan,  while  to  those  who  die  by  water  fall  stores  of  riches  in  their  post- 
humous residence  Ling  Yang.  It  may  be  remembered  by  some  that 
recently  Mr.  Whitehead  added  greatly  to  our  zoological  knowledge  of 
Borneo  by  his  ascent  of  Kina  Balu,  from  which  mountain  he  brought 
back  a  collection  that  demonstrated  the  existence  of  a  Himalayan 
fauna.  Mr.  Hose  has  added  to  these  proofis.  The  district  of  the  Baram 
Biver  has  been  detached  from  N.  Borneo,  and  annexed  to  Sarawak,  now 
governed  by  the  son  of  the  famous  Rajah  Brooke. 

Mr.  H.  R.  Mill,  in  an  article  in  the  March  Geographical  Journal 
seeks  to  reconcile  conflicting  ideas  respecting  the  permanence  of  oceanic 
and  continental  areas,  by  showing  that  the  1700  fathom  line  divides  the 
world  into  two  nearly  equal  areas,  the  one  abyssal,  the  other  conti- 
nental. 49 
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GEOLOGY  AND  PALEONTOLOGY. 

The  Moon's  Face. — Mr.  Gilbert's  address  as  retiriug  president 
of  the  Washington  Philosophical  Society  is  an  ingenious  array  of 
arguments  in  favor  of  the  impact  theory  to  account  for  the  origin  of 
the  features  of  the  moon's  face.  His  hypothesis  is,  that  material 
constituting  the  moon  once  surrounded  the  earth  in  the  form  of  a 
Saturnian  ring ;  that  the  small  bodies  of  this  ring  coalesced,  first 
gathering  around  a  large  number  of  nuclei,  and  finally  all  uniting  in  a 
single  sphere,  the  moon ;  that  the  lunar  craters  are  the  scars  resulting 
from  the  collision  of  the  moonlets. 

This  hypothesis  reconciles  the  impact  theory  with  the  circular  out* 
line  of  the  lunar  craters,  and  explains  the  abundance  of  colliding 
bodies  of  large  magnitude.  The  author  discusses  the  probabilities  of 
the  formation,  according  to  his  theory,  of  lunar  wreaths,  central  hills, 
arched  inner  plains,  level  inner  plains,  and  the  association  of  inner 
plains  with  central  hills.  He  finds  his  theory  adequate  to  explain  all 
these  phenomena,  as  well  as  the  peculiarities  known  as  furrows,  sculp- 
ture, rills  and  rill  pits.  In  regard  to  the  "  white  streaks  "  Mr.  Gilbert 
quotes,  as  in  accordance  with  his  own  idea,  an  unpublished  suggestion 
made  by  Mr.  William  Wiirdeman,  **  that  a  meteorite  (moonlet)  strik- 
ing the  moon  with  great  force  spattered  whitish  matter  in  various 
directions. " 

During  the  growth  of  the  moon,  many  of  the  moonlets  must  have  colli- 
ded with  the  earth  and  formed  impact  craters  which  have  been  obliterated 
by  erosion  and  sedimentation.  It  is  possible  the  writer  suggests,  that 
these  collisions  imitated  not  only  the  difierentiation  of  continental  and 
oceanic  plateaus,  but  the  series  of  geographic  transformations  of  which 
geologic  structure  is  the  record.  (Phil.  Soc.  Washington,  Bull.  Vol. 
XII,  1893). 

North  America  during  Cambrian  Time.— Mr.  Charles  Wal- 
icott's  extensive  knowledge  of  the  Cambrian  system  of  North  America, 
las  made  it  possible  for  him  to  reconstruct  the  form  of  the  continent 
during  that  time.  The  land  area  is  considered  at  the  inception  of 
Cambrian  time,  and  its  history  is  traced  in  a  broad  manner  to  the 
closing  epoch  of  the  period. 

By  a  form  of  deductive  reasoning  from  the  mode  of  sedimentation 
the  author  first  determines  an  approximate  shore  line  of  the  <incient 
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preCambrian  continent.  The  geographic  distribution  of  pre-Cam- 
brian  land  is  based  upon  the  evidence  afforded  by  the  absence  of 
Cambrian  deposits  upon  known  pre-Cambrian  rocks ;  the  existence  of 
shore  lines  during  earlier  Cambrian  time ;  and  the  presence  of  deep- 
water  deposits.  The  features  of  the  surface  of  the  pre-Cambrian  land 
are  indicated  by  the  relation  of  the  known  Cambrian  and  post-Cam- 
brian formations  where  it  "is  exposed. 

Mr.  Walcott  considers  the  prevailing  view  of  the  geographic  distri- 
bution and  extent  of  continental  area  at  the  beginning  of  Paleozoic 
time  too  restricted.  The  present  Appalachian  system  was  outlined  by 
a  broad,  high  range  that  extended  from  the  present  site  of  Alabama  to 
Canada,  with  subparallel  ranges  to  the  east  and  northeast.  The  paleo- 
Adirondacks  joined  the  main  portion  of  the  continent,  and  the  strait 
between  them  and  the  paleo-Green  Mountains  opened  north  into  the 
paleo-St.  Lawrence  Gulf,  and  to  the  south  extended  far  along  the 
western  side  of  the  mountains  and  the  eastern  margin  of  the  continental 
mass  to  the  sea  that  carried  the  fauna  of  the  Olenellus  epoch  around 
to  the  paleo-Rocky  Mountain  trough. 

It  is  highly  probable  that  ridges  of  the  Algonkian  Continent  rose 
above  the  sea  to  the  east  of  the  present  continent.  On  the  east  and 
west  of  the  continental  area  the  pre-Cambrian  land  formed  a  mountain 
region,  and  over  the  interior  a  plateau  existed  much  as  it  does  to-day. 

In  late  Middle  Cambrian  time,  the  Cambrian  Sea  began  to  invade 
the  great  Interior  Continental  area  and  extended  far  to  the  north 
toward  the  close  of  the  period. 

At  the  close  of  the  Cambrian  time  the  Cambrian  Sea  had  extended 
over  the  broad  interior  continent  and  had  submerged  the  low  ground 
along  the  line  of  the  barrier  ridges  and  some  portions  of  the  northern 
uucleal  V  of  the  Archean  Continent. 

Two  hypothetical  maps  based  upon  columnar  sections,  and  the  pres- 
ent knowledge  of  the  distribution  of  the  sediments,  represent  the  con- 
tinent at  the  beginning  of  Lower  Cambrian  and  of  Ordovician  time. 
These  maps  in  connection  with  one  showing  the  relative  amount  of 
sedimentation  within  the  typical  provinces  of  North  America  during 
Cambrian  time,  and  the  theoretic  sections  across  the  continent,  are 
valuable  adjuncts  to  the  text.  (Extr.  Twelfkh  Ann.  Rept.  Director 
U.  8.  Geol.  Survey,  1890-91). 

Lrower  Silurian  Brachiopoda  of  Minnesota. — The  report  of 
Mr.  N.  H.  Winchell  and  Mr.  Charles  Schubert  on  the  Brachiopoda 
found  in  the  Lower  Silurian  deposits  of  Minnesota  comprises  descrip- 
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tions  of  31  genera  ^nd  subgenera,  to  which  are  referred  94  species  and 
varieties.  These  latter  include  15  that  are  new  to  science.  Two  new 
families  are  necessitated  by  the  authors'  scheme  of  classification. 
CHtambonitidae  to  contain  Protorthis,  Clitambonites,  Hemipronites, 
and  Scenidiura ;  and  Lingulasroatidse  to  contain  Lingulaps  and  Lin- 
gulasma. 

In  a  short  introduction  the  authors  state  that  near  the  top  of  the 
Trenton  shales  new  forms  are  introduced.  Near  the  middle  of  the 
Galena  the  brachiopod  horizon  is  quite  distinct  from  any  below  it 
The  fauna  of  the  Hudson  River  deposits  agrees  with  that  of  the  Cin- 
cinnati group  of  the  Ohio  Valley.  Below  the  Trenton  limestone,  but 
one  brachiopod  {Lingula  moesit)  is  known  in  the  St.  Peter  sandstone  ; 
none  in  the  Shakopee  formation,  but  several  in  the  Lower  Magnesiau. 
In  the  St.  Croix  formation  brachiopods  are  abundant  but  mainly  of 
inarticulate  species.    (Extr.  Vol.  III.    Rept.  Minn.  Geol.  Surv.  1893) 

Geological  News.  General. — Mr.  C.  8.  Du  Eiche  Preller  gives 
as  a  result  of  a  lengthy  investigation  of  the  Tuscan  Archipelago  that 
(1)  these  islands  are,  geologically  and  petrographically,  closely 
connected,  not  only  with  each  other,  but  with  the  Maremina  Hills  on 
the  one  hand,  and  with  Corsica  and  Sardinia,  as  well  as  with  the  Lig- 
urian  Alps  on  the  other ;  (2)  that  they  probably  constitute  part  of  a 
former  Tyrrhenian  continent ;  and  (3)  with  few*  Exceptions  they  are 
representative  of  every  geological  formation  from  pre-Silurian  down- 
ward and  also  include  an  interesting  eruptive  series.  (GeoL  Mag., 
June,  1893). 

Paleozoic. — Mr.  N.  H.  Winchell  and  C.  Schubert  have  published 
in  quarto  form,  with  profuse  illustration,  the  Sponges,  Graptolites  and 
Corals  from  the  Lower  Silurian  of  Minnesota.  9  sponges  are  listed  ;  4 
Hydrozoa.  including  the  doubtful  one,  Solenopora  eompacta  Billings ; 
and  10  Actinozoa,  of  which  5  are  new  species.  The  paper  includes  a 
discussion  of  the  systematic  position  of  "  Anomaloides  "  by  Mr.  E.  O. 
Ulrich,  with  a  proposal  to  change  the  name  to  Anomalospongia. 
(Vol.  III.    Final  Rept  Minn.  Geol.  Surv.  1893). 

A  new  species  of  Discites  {Discites  hibemictu)  is  described  and 
figured  by  Messrs  A.  H.  Foord  and  G.  C.  Cricks  in  the  Geol.  Mag., 
June,  1893.  The  shell  has  not  been  distorted  during  fossilization,  so 
that  the  characters  of  the  fossil  can  be  accurately  determined.  The 
specimen  was  found  in  the   carboniferous  limestone  near  Dublin. 
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According  to  Mr.  Arthur  Hollick  the  isolated  and  limited  exposures 
of  cretaceous  strata  on  Staten  Island  indicate  a  large  and  continuous 
bed  of  similar  material  throughout  the  entire  area.  Mr.  White's 
division  of  the  New  Jersey  cretaceous  strata  into  marine  and  non- 
marine,  with  the  Staten  Island  Clays  referred  to  the  latter  division, 
the  author  considers  no  longer  tenable.  (Trans.  N.  Y.  Acad.  Sci. 
Vol.  XI,  1892). 

Mesozoic. — The  validity  of  the  Wallala  beds  as  a  division  of  the 
California  cretaceous  is  questioned  by  Mr.  H.  W.  Fairbanks.  This 
division  was  made  by  Drs.  White  and  Becker  and  comprises  a  series 
of  shales,  sandstones  and  conglomerates  found  in  Mendocino  Co., 
Cal.  and  Todos  Santos  Bay,  Lower  Cal.  The  Coraliochama,  which 
White  considers  the  characteristic  fossil  of  the  Wallala  beds,  is  abundant 
in  the  Chico.  Recent  fossil  finds  show  also  that  the  fauna  of  Todos 
Santos  Bay  closely  resembles  the  Chico.  The  general  character  of 
to  the  beds,  together  with  resemblance  of  &una,  is  sufficient  evidence 
Mr.  Fairbanks  that  the  Wallala  beds  and  the  Chico  are  synchronous. 
(Am.  Joum.  of  Sci.,  June,  1893. 

Mr.  T.  W.  Stanton's  conclusions  in  regard  to  the  California  creta- 
ceous are  substantially  the  same  as  those  of  Mr.  Diller.  He  finds  no 
faunal  break  in  the  series  of  strata  that  have  been  referred  to  the 
Shasta  and  Chico  formations.  A  comparison  of  the  Shasta-Chico 
fauna  with  that  of  the  Blackdown  beds  of  England,  shows  that  of  46 
species  figured  by  Sowerby  from  those  beds,  23  are  represented  in  the 
Shasta-Chico  formations.  The  age  of  this  fauna,  therefore,  is  not  more 
recent  than  the  Cenomanian.    (Bull.  Greol.  Soc.  Am.  June,  1893). 

Cenozoic. — In  discussing  the  affinities  of  a  fish  from  the  "  terrain 
Bruxellien  "  described  by  Dr.  Winkler  as  Euchodus  bleeken,  M.  Ray- 
mond Storms  agrees  with  Mr.  A.  S.  Woodward,  that  the  fossil  must  be 
referred  to  Cybium,  a  genus  represented  in  modern  waters  by  at  least 
a  dozen  species.  (Bull.  Soc.  Beige  de  Geol.  de  Paleont.  et  d'  Hydrol, 
T.  VI,  1892). — At  the  June  meeting  of  the  London  Zoological  Society 
an  account  was  given  by  Mr.  Lydekker  of  a  collection  of  bird  bones 
from  the  Neocene  deposits  of  St.  Alban  in  the  Department  of  Is^re, 
France.  The  more  perfect  specimens  were  referred  mostly  to  new 
species ;  Strix  saneti  albani,  Palaeortyx  maxima,  P.  grivensis  and  Tota- 
nus  majori.  Some  of  the  specimens  were  indeterminable  from  their 
fragmentary  condition.    (Nature,  June  15, 1893.) 
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BOTANY. 

The  Coming  Botanical  Meetings  at  Madison.— In  connec- 
tion with  the  meeting  of  the  American  Association  for  the  Advance- 
ment of  Science  at  Madison,  Wisconsin,  from  August  17  to  23,  inclu- 
sive, there  will  be  much  of  interest  to  American  botanists.  The  Soci- 
ety for  the  Promotion  of  Agricul  tu  ral  Science  meets  on  the  1 5th  and  1 6th. 
Beginning  on  Friday,  the  18th,  the  Botanical  Club  will  hold  daily 
meetings.  The  new  section  of  Botany  (Section  G)  of  the  Association 
promises  to  be  of  unusual  interest,  inasmuch  as  the  committee  on  pro- 
gramme has  made  a  special  effort  to  bring  out  some  of  the  foremost 
botanists  of  the  country,  many  of  whom  have  consented  to  prepare 
papers.  The  announcement  is  made  that  there  will  be  papers  on 
Morphology,  Physiology,  Pathology,  Systematic  and  Economic  Botany, 
and  speoial  papers  on  "  The  Present  Status  of  Botanical  Instruction 
in  the  Colleges  and  Universities  of  this  Country,"  and  "The  Present 
Aspect  of  the  Nomenclature  Question." 

Following  all  these  will  come  the  International  Botanical  Congress, 
of  ^  which  mention  was  made  in  the  Naturalist  some  months  ago. 
The  Committee  having  the  matter  in  hand  have  issued  a  circular 
announcing  the  congress,  as  follows : 

"An  International  Botanical  Congress  will  be  held  at  Madison, 
Wis.,  U.  S.  A.,  beginning  August  23, 1893,  and  continuing  three  or 
more  days.  All  botanists  are  eligible  to  membership,  and  are 
earnestly  requested  to  attend  the  sessions,  so  far  as  possible.  A  mem- 
bership fee  of  two  dollars  will  be  required. 

"  The  purpose  of  the  Congress  is  the  presentation  and  discussion  of 
botanical  questions  of  general  interest  relating  to  the  advancement  of 
the  science.  It  is  expected  that  the  International  Standing  Commit- 
tee on  Nomenclature,  appointed  last  year  at  the  Genoa  Congress,  will 
present  its  first  report  at  this  time.  Papers  embodying  research  will 
not  be  received,  but  such  papers,  whether  by  American  or  foreign  bot- 
anists, may  be  presented  before  the  Botanical  Section  or  the  Botani- 
cal Club  of  the  American  Association  for  the  Advancement  of  Science, 
which  holds  its  annual  meeting  preceding  that  of  the  Congress  (August 
17  to  24). 

"  Reduced  rates  of  travel  by  steamship  or  railway  cannot  be  provided 
by  the  Congress,  but  special  rates  can  be  obtained  for  the  World's 
Columbian  Exposition  at  Chicago.  Madison  is  reached  by  several 
lines  of  railway  from  Chicago,  and  is  distant  only  about  four  hours. 
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"  It  id  hoped  that  societies  will  send  delegates  to  the  Congress.  It  is 
requested  that  all  persons  intending  to  be  present  notify  the  chairman 
of  the  committee  of  arrangements  at  as  early  a  date  as  possible.*' 

The  committee,  consisting  of  Messrs  Arthur,  Bailey,  Britton, 
Campbell,  Coulter,  Coville,  Gralloway,  MacMillan,  Robinson  and 
Underwood  promises  to  issue  a  programme  of  the  sessions  before  the 
meeting.  In  the  meantime  further  information  may  be  obtained  of 
the  chairman.  Dr.  J.  C.  Arthur,  Lafayette,  Ind. — Charles  E.  Bessey. 

Freshwater  Algse. — Dr.  A.  C.  Stokes  has  rendered  a  good  ser- 
vice to  beginners  in  the  study  of  the  fresh  water  algae  by  preparing 
his  little  book  "  Analytical  Key  fo  the  Genera  aud  Species  of  the 
Fresh  Water  Alg»  and  the  Desmidiese  of  the  United  States."  It  con- 
tains 117  pages  of  matter,  and  a  plate  illustrating  the  genera.  As 
brought  out  by  the  publisher  E.  F.  Bigelow  of  Portland,  Conn.,  it  is  a 
neatly  printed,  cloth-bound  volume,  which  he  sells  for  the  moderate 
price  of  $1.25.  It  merits  an  abundant  sale.  The  following  sugges- 
tions taken  from  the  introduction  may  be  useful  to  beginners : 

"  Algffi  and  Desmids  are  singly  invisible  to  the  naked  eye.  It  is 
only  when  they  occur  in  large  masses  that  the  eye  can  take  cognizance 
of  them.  It  rarely  occurs,  however,  that  the  Desmids  are  so  abun- 
dantly congregated  that  they  thus  obtrude  themselves  on  the  observer. 
When  a  large  quantity  has  been  collected  and  the  vessel  placed  near 
a  window,  they  will  collect  in  a  green  film  at  the  surface  of  the  water 
on  the  lighted  side,  and  there  become  visible  in  mass.  In  the  ponds 
and  shallows  such  an  occurrence  is  not  common.  At  times  they  are 
found  so  abundantly  that  by  holding  a  glass  vessel  of  the  water  up  to 
the  light  they  may  be  seen  floating  about  as  minute  green  objects, 
which  the  trained  eye  will  recognize  and  the  pocket  lens  make  distinct. 
But  these  varieties  are  among  the  largest  of  the  forms ;  according  to 
my  experience  they  are  always  exclusively  confined  to  the  Closteriums. 
Other  large  forms,  like  Micrasterias,  at  least  in  the  writer's  locality, 
rarely  occur  in  such  profusion.  To  collect  the  Desmids,  therefore,  it 
is  necessary  to  collect  by  faith.  The  microscopist  can  know  exactly 
what  he  has  only  when  he  gets  home  and  examines*  the  water,  drop  by 
drop,  under  the  microscope. 

"  With  the  Alg«  it  is  diflerent.  These  are  usually  visible  to  the 
naked  eye,  as  they  are  almost  invariably  collected  in  large  masses, 
floating  on  the  surface,  submerged  just  beneath  the  surface,  or  attached 
in  waving  tufts  or  fringes  to  sticks  and  stones  and  other  plants  in  the 
ponds.     The  eye  of  faith  is  not  needed  to  recognize  them.    They 
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usually  force  themselves  on  the  wandering  attention  of  the  observing 
pedestrian  in  the  wayside  lanes,  beside  the  ditches  and  slow  brooks. 
As  soft  emerald  clouds,  or  graceful  streamers  floating  in  the  sluggish 
current,  or  resting  like  a  green  scum  on  the  surface,  they  are  readily 
seen  and  easily  gathered.  No  collecting  tools  are  demanded  for  either 
Algse  or  Desmids,  except  a  dipper  of  some  kind,  a  common  tin  dipper 
is  as  good  as  anything,  and  a  few  bottles  or  other  vessels  to  carry  the 
treasures  home,  and  to  keep  them  concealed  from  inquisitive  people ; 
the  collecting  naturalist  must  always  be  prepared  for  meeting  with 
such  persons." 
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ZOOLOGY. 

Zoology  of  the  Lower  Saskatchewan  River.— Prof.  C.  C. 
Nutting's  report  on  Zoological  Explorations  on  the  Lower  Saskatche- 
wan River  is  condensed  statement  of  a  large  amount  of  information. 
The  expedition  was  sent  out  by  the  Iowa  State  University,  with  the 
primary  object  of  getting  a  series  of  birds  in  summer  plumage,  and 
also  the  downy  young.  Prof.  Nutting,  however,  got  all  he  could  in  all 
directions.  Much  of  the  interest  of  the  report  lies  in  the  descriptions 
of  the  habits  of  the  various  animals,  either  as  observed  by  the  party 
themselves,  or  told  them  by  the  hunters  of  that  region. 

In  speaking  of  the  geography  of  the  country  explored,  Mr.  Nutting 
refers  to  the  water  system  as  comparable  in  extent  to  that  of  the  Mis- 
sissippi River.  From  the  Saskatchewan  River  to  the  Polar  Sea  is  one 
inextricable  maze  of  lakes,  rivers  and  marshes,  one  of  the  greatest 
palustral  regions  in  the  world,  perhaps,  and  the  breeding  place  of 
most  of  our  migratory  birds. 

The  region  is  one  of  unusual  zoological  interest,  being  to  a  certain 
extent  characterized  by  an  intermingling  of  eastern  and  western,  arc- 
tic and  temperate  faunse.  The  whole  region  is  covered  with  dense 
forests  of  conifers  and  poplar.  The  formation  is  Upper  Silurian^  and 
the  principal  paleontological  feature  is  Pentamenis  decuasatus  of  which 
a  fine  series  was  secured. 

The  birds  collected,  numbering  1 04  species,  were  the  summer  resi- 
dents of  that  region,  of  which  90  per  cent  are  birds  included  in  the 
avifauna  of  Iowa. 

In  regard  to  the  migration  of  birds,  the  view  held  by  the  writer  b 
that  the  impulse  to  migrate  comes  from  vnthout  and  the  act  is  a  con- 
scious seeking  for  a  more  suitable  clime,  on  the  part  of  the  adults  at 
least,  the  young  simply  following  or  imitating  their  elders.  There  is 
much  to  indicate  that  this  stimulus  comes  in  the  form  of  ^^  wind. 

Only  a  fragmentary  list  of  the  mammals  is  given.  One  snake  was 
found,  also  three  frogs  and  five  fishes  ;  but  a  large  number  of  insects 
and  molluscs  were  secured.  (Bull.  Lab.  Nat.  Hist.  Iowa  State  Uni- 
versity Vol.  II,  No.  3, 1893). 

Zoological  News.  General. — A  correspondent  of  The  Nat- 
uralist has  communicated  a  curious  fact  to  that  Journal.  Along  the 
estuary  of  the  Humber  River  an  excavation  has  been  made  in  a  quarry 
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into  which  the  water  of  the  estuary  overflows  but  cannot  return  to  the 
river.  This  water  is  brackish  and  contains  a  few  sea  fish,  among 
which  are  some  whitebait  and  herring.  These  fish  thrive  and  repro- 
duce themselves,  but  are  reduced  in  size  and  are  gradually  forming  a 
dwarfe<l  species,  especially  the  herring.  These  brackish  water  fish 
could  easily  be  utilized  for  pisciculture.  Mr.  Yarrel  reports  that  the 
whitebait  adapts  itself  to  fresh  water  where  it  grows  and  multiplies 
almost  as  well  as  in  the  sea,  furnishing  a  table  fish  which  for  size  and 
flavor  is  not  surpassed  by  its  salt  water  relatives.  (Revue  Scientifique 
June,  1893). 

Invertebrata. — Dr.  J.  G.  de  Man  has  recently  published  in  quarto 
form  full  descriptions  of  129  species  of  Decapods  found  in  the  Indian 
Archipelago.  Among  them  the  author  notes  27  new  species  and  9  new 
varieties.  They  are  all  classified  under  50  genera.  Fourteen  plates, 
and  a  table  showing  the  geographical  distribution  of  the  fresh  water 
species  accompany  the  paper.  (Zool.  Ergeb.  einer  Reise  in  Neiderl* 
Ost.  Indien,  Zweiter  Bd.,  Leiden,  1892). 

According  to  Dr.  M.  Weber  112  species  of  fresh-water  crustaceans 
have  been  found  in  the  Indian  Archipelago,  of  which  83  are  Decapoda^ 
10  Isopoda,  6  Ostracoda,  5  Cladocera,  4  Amphipoda,  2  Copepoda,  1 
Branchiura  and  1  Branchiopoda.  (Zool.  Ergeb.  einer  Reise  in  NiederL 
Ost.  Indien,  Zweiter  Bd.  Leiden,  1892). 

Vertebrata. — Mr.  J.  A.  Allen  reports  17  mammals  and  162  birds 
collected  in  northeastern  Sonora  and  northwestern  Chihuahua,  Mexico, 
on  the  Lumholtz  Archeological  Expedition  1890-92.  Of  the 
birds  12  species  occur  as  resident  birds  within  150  miles  of  the  south- 
ern border  of  the  United  States.    (Am.  Mus.  Nat.  Hist.,  March,  1893)* 

A  summary  of  the  species  of  Reptiles  and  Batrachians  of  Wisconsin 
published  by  Prof.  W.  K.  Higley  gives  Lacertilia  4,  Ophidia  22,. 
Testudinata  13,  Anura  8,  and  Urodela  12.  Among  the  turtles  is 
mentioned  Maerochelys  laeertina,  the  Loggerhead  Snapper  which  the 
author  says  is  occasionally  found  in  the  Mississippi  River  as  far  north 
as  the  mouth  of  the  Wbconsin.  (Wis.  Acad.  Sci.  and  Arts,  VoL 
VII). 
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EMBRYOLOGY.^ 

The  Sea-urchin  egg, — Hans  Driesch*  has  recently  made  an 
interesting  addition  to  his  previous  work  upon  the  eggs  of  Echinus 
mricrotubercukiivs  and  Sphcerechinvs  granularis  by  the  aid  of  an 
improvement  in  his  methods. 

He  reaches  the  conclusion  that  by  operative  interference  cells  of  the 
cleaving  egg  are  made  to  form  entodermal  structures  though  they 
would  normally  have  formed  ectodermal  structures. 

In  his  larger  papeV  the  author  described  the  peculiar  results  obtained 
when  eggs  are  subjected  to  pressure  under  a  cover  glass. 

In  such  eggs  the  elastic  membrane  must  be  ruptured  by  pressure  in 
order  that  it  may  not  tend  to  restore  the  original  spherical  shape  when 
the  pressure  is  removed,  but  when  the  eggs  are  compressed  sufficiently 
to  break  the  membrane  many  of  them  are  irreparably  injured.  Sub- 
sequently he  found  that  if  the  eggs  are  shaken  for  4  or  5  seconds  in  a 
glass  the  membrane  may  be  removed  from  all  of  them  without  any 
injury  to  the  eggs.  This,  however,  must  be  done  at  the  right  time, 
about  three  minutes  after  the  sperm  has  been  added  to  the  eggs  and  the 
membrane  is  just  plainly  separating  itself  from  the  egg. 

These  membraneless  eggs  are  subjected  to  the  pressure  of  the  cover 
glass  when  they  have  divided  into  4  cells.  Under  such  circumstances 
they  form  a  disk  of  8  cells,  since  the  cleavage  spindles  now  lie  horizon- 
tally or  at  right  angles  to  their  normal  position. 

When  the  pressure  is  removed  the  8  cells  divide  at  right  angles  to 
the  plate,  forming  16  cells  in  two  layers  of  8  each ;  however  there  are 
rarely  4  but  usually  only  2  micromeres  formed  and  these  2  frequently 
lie  out  at  one  side  of  the  double  plate,  not  beneath  the  cells  that  formed 
them.  From  this  double  plate  of  16  cells  there  is  next  formed  a 
double  plate  of  32  cells.  The  important  point  here  is  that,  as  the  author 
maintains,  no  rearrangement  of  cells  takes  place  but  merely  a  horizon- 
tal division  of  each  of  the  16  to  increase  the  whole  to  a  double  plate  of 
32, 16  in  each  layer;  yet  the  cells  that  gave  off  the  peripherally  placed 
micromeres  do  divide  vertically  and  thus  fill  the  gap  in  the  lower  plate, 
which  would  otherwise  remain  with  only  12  cells.  These  12  with,  the 
2  vertically  formed  ones  and  the  2  products  of  the  2  micromeres  make  up 
the  16  of  the  lower  plate. 

» Ediicd  by  Dr.  E.  A.  Andrews,  Baltimore,  Md. 

*  Anatom.  A nz.,  April  8th,  1893. 

'  See  The  American  Naturalist  for  February,  1893. 
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This  double  plate  of  16  cells  is  the  blastula  stage,  the  author  affirms, 
and  becomes  a  complete  larva  without  rearrangement  of  cells.  It  fol- 
lows then  that  the  normal  animal  pole  of  the  egg  is  now  found  as  a 
circular  zone  of  cells  about  the  equatorial  periphery  of  the  embryo  while 
the  vegetative  pole  of  the  normal  egg  is  now  represented  by  two 
isolated  cells,  one  at  each  polar  region  of  the  entire  mass ;  this  is  a 
disk  that  is  becoming  spheroidal  by  the  conversion  of  the  central  parts 
which  we  have  called  its  upper  and  lower  surfaces  into  the  peripheral 
zone  or  equator  of  the  sphere. 

If  the  eggs  are  kept  under  pressure  till  16  cells  are  formed  these  are 
found  to  be  in  a  single  layer.  When  now  this  plate  of  16  cells  is  set 
free  and  a  second  division  in  accomplished  there  results  a  double  plate 
of  32  cells  having  16  in  each  layer.  This  seems  almost  identical  with 
the  above  described  32  cell  stage  and  like  it  may  form  a  complete 
normal  pleuteus  larva.  As  a  matter  of  fact  the  two  32  cell  embryos 
differ  in  the  important  item  that  cells  having  homologous  positions  in 
the  two  may  have  different  relationships  to  the  cells  near  them.  Thus 
in  the  latter  case  cells  at  the  periphery  overlying  one  another,  one  in 
each  layer,  are  brothers  while  like-placed  cells  in  the  former  embryo 
are  cousins.  Another  difierence  is  that  the  2  raicromeres  of  the  latter 
embryo  do  not  divide  into  4  equal  cells  but  into  2  larger  2  smaller,  as 
is  the  case  in  the  normal  embryo. 

From  the  above  facts,  which  are  illustrated  by  camera  drawings,  the 
author  concludes  that  so  fundamental  a  displacement  of  cells  has  been 
brought  about  that,  first,  some  ectoderm  arises  from  what  would  have 
been  entoderm  and  second,  that  entoderm  arises  from  what  would  have 
been  ectoderm.  The  first  conclusion  is  evident  from  Selenka's  observa- 
tion that  the  entodermal  invagination  is  normally  opposite  the  animal 
pule,  or  region  of  micromeres.  For  if  these  experiments  are  credited, 
the  vegetative  part  of  the  egg  is  displaced  into  two  separate  sets 
of  cells ;  later  but  one  digestive  tract  arises,  hence  some  of  these  two 
sets  of  vegetative  cells  must  have  taken  part  in  the  formation  of 
ectodermal  structures. 

If  we  may  assume  that  the  micromeres  are  a  determining  influence, 
or  that  the  entoderm  must  arise  opposite  them,  even  in  these  abnormal 
specimens,  then  the  entoderm  will  be  formed  from  a  part  of  the 
abnormal  egg  that  is  purely  of  the  animal  pole  or  normally  to  form  but 
ectoderm. 

Unfortunately  the  author  has  no  observations  upon  these  interesting 
stages  of  the  abnormal  larvje  and  we  have  no  real  knowledge  of  what 
cells  actually  form  the  entoderm. 
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A  Contribution  to  Insect  Embryology.* — Under  this  title  Mr. 
W.  M.  Wheeler  presented  to  the  Faculty  of  Clark  University  a 
dissertation  that  demonstrates  the  high  ideals  attained  in  Biological 
work  at  that  institution. 

It  is  sufficient  indication  of  the  character  of  the  work  to  say  that  it 
is  worthy  of  the  elegant  illustration  it  has  found  in  the  Journal  of 
Morphology. 

It  is  chiefly  a  study  of  gastrulation,  formation  of  embryonic  mem- 
branes, nervous  system  and  reproductive  organs  in  the  locust,  Xiphir 
dium  ensiferum  Scud.,  though  a  much  broader  view  is  given  by  illus- 
trations drawn  from  the  author's  work  upon  numerous  other  insects, 
notably  the  Orthoptera. 

The  eggs  of  this  insect  are  laid  in  the  willow  galls  produced  by  a 
Cecidomyia.  They  were  hardened  in  water  heated  to  80°  C.  and  after- 
wards kept  in  70  per  cent  alcohol  for  weeks  or  months  to  allow  the 
yolk  to  shrink  from  the  chorion.  Surface  views  and  sections  were  then 
prepared  by  methods  but  little  modified  from  those  of  Graber  and  of 
Patten. 

The  blastopore  extends  nearly  the  whole  length  of  the  germ  band 
and  is  bifurcated  posteriorly  in  a  way  strangely  suggestive  of  the 
"  sickel ''  of  the  chick  embryo.  It  closes  from  each  end  toward  the 
middle  or  future  baso-abdoroinal  region  and  by  a  process  of  '*  slurred  " 
invagination  thys  gives  rise  to  the  mesentoderm. 

In  almost  all  other  Orthoptera  there  is  also,  the  author  shows,  an 
invaginate  gastrula. 

Later  a  most  remarkable  migration  of  the  embryo  takes  place  and 
complicates  the  difficult  subject  of  the  complex  embryonic  membranes. 

Lying  first  upon  the  ventral  surface  of  the  egg,  with  its  head 
toward  the  anterior  and  sharper  end  of  the  egg,  the  embryo  actually 
sinks  down  into  the  yolk  and  by  bending  comes  to  lie  upon  the  dorsal 
side  with  its  ends  reversed,  its  head  toward  the  posterior  or  larger  end 
of  the  egg.  The  appendages  having  meanwhile  become  so  well  devel- 
oped that  the  leaping  legs  are  distinguishable  from  the  others,  the 
embryo  moves  back  into  its  original  position  upon  the  ventral  side  of 
the  yolk,  bending  back  so  that  it  lies  as  at  first.  This  second  migra- 
tion, however,  is  not  through  the  yolk  but  upon  its  surface,  over  the 
posterior  end  of  the  egg. 

These  peculiar  movements  of  the  embryo,  which  the  author  would 
embrace  under  the  term  "  blasto-kinesis,"  may,  he  thinks,  be  explained 
as  of  physiological  use.     He  first  shows  that  the  primitive  winged 

*  Journal  of  Morphology,  Vol.  VIII,  No.  1, 1893. 
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insects  probably  had  eggs  with  considerable  yolk  and  dense  envelopes 
of  chitin.  The  rapidly  growing  embryo,  feeding  upon  the  yolk  must 
give  off  waste  products  that  might  accumulate  in  the  adjacent  yolk. 
Hence,  it  would  be  of  advantage  if  the  embryo  could  move  away  to 
yolk  not  contaminated. 

From  a  comparative  view  of  similar  movements  in  Orthoptera  the 
author  infers  that  the  more  complete  migration  movements  are  primi- 
tive and  that  the  more  restricted  movements  have  been  more  recently 
assumed ;  while  in  other  groups  various  stages  of  disappearance  of 
these  blasto-kinetic  phenomena  have  been  described. 

A  classification  of  the  insects  based  upon  these  movements  and  the 
character  of  the  embryonic  membranes  would  not,  the  author  is  con- 
vinced, conflict  with  that  of  Brauer,  though  the  embryological  evi- 
dence would  tend  to  subdivide  the  Orthoptera  or  raise  the  value  of  the 
families  of  this  group. 

These  embryonic  membranes  in  Xiphidium  are  very  numerous  and 
complicate  the  above  movements  of  the  embryo,  are,  perhaps, 
the  cause  of  the  return  movement.  The  serosa  covering  the  entire 
yolk  becomes  cut  ofi*  from  the  folds,  amnion,  covering  the  ventral  fSeu» 
of  the  embryo  so  that  the  embryo  first  sinks  into  the  yolk  free  from  the 
serosa,  which  surrounds  everything,  but  carrying  with  it  the  amnion. 
When  the  return  trip  begins,  however,  the  amnion  is  again  grown  fast 
to  a  super-jacent  membrane,  the  indusium,  and  is  ruptured  before  the 
embryo  can  advance.  This  it  does  by  becoming  evaginated  from  the 
pouch  of  the  amnion,  out  of  which,  also,  an  amniotic  liquid  escapes. 
The  reflexed  membranes  do  not  form  the  dorsal  surface  of  the  future 
insect  but  are  thrown  off;  in  fiict  this  is  the  case,  the  author  thinks,  in 
all  insects :  the  envelopes  may  be  variously  absorbed  or  cast  off  in  dif- 
ferent cases,  but  in  all  they  are  to  be  regarded  as  specialized  organs 
that  have  performed  their  part  and  are  not  used  again  in  the  forma- 
tion of  the  body  wall  of  the  insect. 

The  indusium  to  which  the  amnion  adheres  is  a  most  remarkable 
organ  that  first  appears  as  a  faint  disk  of  cells  anterior  to  the  embryo 
when  the  blastopore  is  open. 

Later  this  plate  of  cells  is  for  awhile  connected  with  the  head  lobes 
of  the  embryo,  which  then  assumes  a  clover  leaf  outline,  disappearing 
when  the  plate  becomes  again  free. 

This  plate  of  cells  is  grown  over  by  the  serosa- so  that  an  amnion  is 
formed  over  it  just  as  over  the  embryo,  the  edges  of  the  plate  rising 
up  to  meet  as  a  thin  amnion  beneath  the  serosa.  This  amnion  is  cut 
off  from  the  serosa ;  it  may  be  called  the  outer  indusium  to  distinguish 
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it  from  the  thicker  disk  of  cells,  the  inoer  or  true  indusium,  lying  upon 
the  yolk.  The  indusium  is  then  a  double  body  lying  anterior  to  the 
embryo  and  free.  So  it  is  not  carried  away  when  the  embryo  sinks 
into  the  yolk  but  remains  and  grows  in  all  directions  as  a  double  layer 
between  the  serosa  and  the  yolk.  This  double  sac  externally  meets 
itself  on  the  dorsal  mid  line  of  the  egg  and  fuses  with  itself,  inner 
indusium  with  inner,  outer  with  outer.  Thus  the  embryo  becomes  cov- 
ered in  by  four  cellular  membranes ;  of  these  the  inner  indusium  also 
secretes  a  granular  substance  and  a  cuticle. 

As  to  the  origin  of  these  structures  the  author  inclines  to  the 
mechanical  conception  regarding  the  amnion,  since  the  insect  may  be 
regarded  as  sinking  down  from  the  surface  in  its  formation  much  as  in 
the  case  of  some  '*  invaginal  disks,"  heads  of  cysticercus,  the  nemertean 
in  the  pilidinm,  etc.  The  indusium  is,  however,  a  structure  found  only 
in  the  Locustidsa,  but  may  be  homologized  with  a  solid  mass  of  cells, 
the  so-called  micropyle  of  certain  Poduridse.  This  micropyle  in  turn 
is  comparable  to  the  'Morsal  organ"  of  crustaceans  which  possibly 
goes  back  to  some  sucking  disk  of  some  remote  annelid-like  ancestor. 

The  author's  discoveries  regarding  the  formation  of  the  nervous  sys- 
tem form  one  of  the  most  interesting  chapters  of  the  present  contribu- 
tion and  add  to  the  evidence  for  the  derivation  of  insects  from  annelid 
ancestors.  The  first  recognized  start  of  the  nervous  system  is  when  the 
blastopore  is  still  open  and  many  large  clear  ectoderm  cells  are  distin- 
guishable in  groups  amongst  the  superficial  common  ectodermal  cells. 
These  large  nerve-formative  cells  soon  sink  beneath  the  surface  and 
are  arranged  in  four  long  rows  on  each  side  of  the  blastopore.  When  that 
closes  a  median  row  is  formed  between  the  above  four  right,  and  four 
lefc  rows.  From  these  lateral  and  median  rows  of  large  cells  the  whole 
central  nervous  system  is  formed,  at  least  all  its  true  nervous  sub- 
stance. These  cell  rows  do  not,  however,  become  directly  converted 
into  ganglion  cells,  but  disappear,  it  is  thought,  after  having  budded 
off  a  mass  of  daughter  cells.  Each  cell  in  one  of  the  rows  buds  ofl' 
successive  cells  that  form  vertical  strings  of  cells;  these  strings  form 
the  thickness  of  the  nerve  cord  and  become  the  ganglion  cells  with 
their  nerve  processes.  The  continuous  ganglionic  mass  so  formed 
becomes  divided  into  sixteen  successive  ganglia  which  are  reduced  by 
fusion  to  ten. 

The  brain  is  directly  continuous  with  the  ventral  cord  and,  at  least 
in  the  middle  and  posterior  of  the  three  regions  into  which  it  may  be 
divided,  difilers  from  the  ventral  ganglia  chiefiy  in  the  lack  of  the  mid- 
dle row  of  cells. 
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Contrary  to  what  would  be  expected  the  optic  nerve  fibres  seem  to 
grow  out  from  the  brain  toward  the  ommatidia  of  the  eye. 

While  the  author  supports  the  view  that  the  rows  of  nerve-cord 
forming  cells  in  insects  are  homologous  with  the  neural  cell-rows  of 
annelids  (especially  since  they  are  most  clearly  shown  in  the  oldest 
winged  insects,  the  Orthoptera)  he  recognizes  the  possibility  of  this 
being  merely  a  case  of  precocious  segregation. 

Another  interesting  part  of  the  paper  deals  with  the  formation  of 
the  gonads  and  the  sexual  ducts. 

The  mesoderm  is  early  split  up  into  eighteen  pairs  of  blocks,  which 
become  hollow  and  extend  from  the  region  of  the  definitive  mouth  to 
that  of  the  definitive  anus,  the  length  of  the  blastopore.  Two  pairs 
correspond  to  the  second  and  the  third  division  of  the  brain,  the  others 
are  in  the  thorax  and  abdomen.  The  first  pair  send  out  hollow  diverti- 
cula into  the  antennsa ;  those  back  of  the  head  send  diverticula  into 
the  limbs. 

In  the  walls  of  these  hollow  mesodermal  sacs  on  the  side  next  the 
median  plane  and  the  yolk,  certain  large  cells  become  recognizable  as 
the  germ  cells.  These  cells  are  formed,  however,  in  the  abdomen  in 
the  first  to  the  sixth  segments.  They  are  of  mesodermal  origin,  appar- 
ently, and  first  recognized  when  thus  distributed  in  segmentally 
arranged  clusters  in  the  walk  of  the  mesodermal  sacs.  In  one  abnor- 
mal case  such  germ  cells  occurred  also  in  the  tenth  abdominal  segment. 
These  germ  cells  fall  into  the  cavities  of  the  mesodermal  sacs  and 
multiply  by  caryokinetic  division.  The  six  successive  masses  of  germ 
cells  become  connected  into  one  ovary  or  one  testis  by  the  outgrowths 
of  solid  diverticula  from  each  sac  to  the  one  anterior  to  it  and  subse- 
quent fusion. 

The  sexual  ducts  arise  also  from  these  mesodermal  sacs.  Thus, 
while  in  the  head  and  thorax  the  diverticula  that  go  to  the  limbs  are 
converted  into  their  muscles,  the  diverticula  in  the  abdomen  either  dis- 
appear along  with  the  transitory  appendages  or  else  remain  as  parts 
of  the  sexual  ducts.  In  the  male  the  mesodermal  diverticula  of  the 
tenth  abdominal  segment  remains  as  the  terminal  part  of  the  sperm  duct 
The  rest  of  the  duct  is  formed  from  a  solid  ridge  on  the  inner  wall  of 
the  mesodermal  sacs  between  the  tenth  s^ment  and  the  anterior  six 
forming  the  testis.  The  ducts  then  may  be  regarded  as  hollow  out- 
growths of  the  coelomic  sacs.  In  the  female  these  diverticula  are  in  the 
seventh  segment,  but  at  the  same  time  there  is  a  pair  in  the  tenth. 
While  the  former  become  the  oviducts,  the  latter,  representing  the  ter- 
minal ampullse  of  the  sperm  ducts,  ultimately  disappear.     With  the 
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iisappearance  of  most  of  the  abdominal  appendages  there  is  still  a 
retention  of  the  posterior  ones  to  form  the  ovipositor.  The  author 
makes  out  a  clear  case  for  the  belief  that  this  structure  is  formed  from 
two  or  three  pairs  of  real  limbs. 

The  reproductive  organs  thus  show  resemblances  to  those  of  anne- 
lids, not  only  in  the  marked  metameric  character  of  the  gonads,  or 
clusters  of  cells  on  the  coelomic  walls,  but  also  in  the  fact  that  the  ducts 
Gurise  as  coelomic  diverticula,  since  these  diverticula  may  be  homolo- 
gized  with  nephridia  by  the  aid  of  the  condition  of  things  probably 
existing  in  Peripatus. 


IP 


fi^ 


50 


Digitized  by 


Google 


750  The  American  Naturalist  [Angu»t, 


ENTOMOLOGY.^ 

The  Work  of  the  Gypsy  Moth  Commission.' — ^For  the  last 
three  years  an  experiment  of  great  entomological  interest  has  been  in 
progress  in  the  vicinity  of  Boston.  About  twenty-five  years  ago  there 
lived  in  Medford,  Mass.,  a  man  who  experimented  with  silk  worms  of 
various  kinds.  Among  other  species  which  he  had  imported  from 
Europe  was  that  known  as  the  Gypsy  Moth — an  insect  that  in  Germany 
is  very  destructive  to  a  great  variety  of  trees  and  other  plants.  Some 
of  these  insects  escaped  and  began  developing  in  the  neighborhood. 
They  continued  to  multiply  for  many  years  until  they  became  a  plague 
to  the  community.  The  entomologist  of  the  State  Agricultural  Col- 
lege was  appealed  to,  and  finally  the  Legblature  appropriated  $50,000 
to  be  expended  under  the  direction  of  a  Commission  appointed  by  the 
Governor,  "  to  prevent  the  spreading  and  secure  the  extermination  of 
the  Ocneria  diapar  or  Gypsy  Moth  in  this  Commonwealth."  The  Com- 
missioners thus  appointed  remained  in  office  about  one  year,  when  the 
work  was  turned  over  to  a  Committee  of  the  State  Board  of  Agricul- 
ture, consisting  of  Professor  N.  S.  Shaler,  Francis  H.  Appleton  and 
Secretary  Wm.  S.  Sessions.  This  committee  soon  called  into  consulta- 
tion a  number  of  prominent  entomologists,  and  later  appointed  Pro- 
fessor C.  H.  Femald  entomological  adviser.  Mr.  E.  H.  Forbush  was 
elected  director  of  field  work. 

Since  the  time  of  these  appointments  additional  appropriations  have 
been  made  and  the  work  of  extermination  has  been  vigorously  prose- 
cuted. A  large  force  of  men  has  been  kept  at  work  fighting  tbe  insect 
in  all  its  stages.  The  infested  area  has  been  accurately  determined  and 
every  precaution  has  been  taken  to  prevent  its  further  spread.  The 
results  already  obtained  are  very  remarkable :  where  three  years  a^o 
every  green  thing  was  alive  with  the  worms,  during  a  recent  visit  I  had 
difficulty  in  finding  any.  The  localities  in  which  the  insect  is  still 
present  in  numbers  are  comparatively  few  and  are  receiving  so  much 
attention  from  the  director  that  a  year  hence  they  will  be  still  fewer. 

An  idea  of  the  general  methods  of  work  may  be  obtained  from  the 
following  extract  from  the  Director's  first  report :  **  It  was  at  once  seen 
that  the  work  of  crushing  out  the  species  would  be  an  arduous  task. 

» Edited  by  Dr.  C.  M.  Weed,  New  Hampshire  College,  Durham,  N.  H. 
•Reports  of  the  Mass.  Board  of  Agriculture  on  the  Extermination  of 
Ocneria  dUpar,  1892  and  1893. 
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For  an  undertaking  of  this  character  and  magnitude,  men  were  needed 
who  by  nature  and  training  were  fitted  for  the  work.  A  perfect  system 
was  imperative.  An  intimate  acquaintance  with  the  country  must  be 
acquired.  An  accurate  knowledge  of  the  habits  of  the  insects  was  a 
necessity,  and  constant  vigilance  an  indispensable  requisite. 

"  When  field  operations  were  commenced,  the  eggs  of  the  gypsy  moth 
were  the  only  living  form  of  the  pest.  The  men  were  carefully  trained 
to  recognize  and  destroy  them,  and  to  distinguish  between  their  eggs 
and  those  of  our  native  moths.  They  were  taught  to  observe  all  evi- 
dences of  the  existence  of  the  gypsy  moth,  and  were  requested  to  secure 
all  information  possible  in  regard  to  its  habits.  Each  inspector  was 
instructed  to  make  out  a  daily  written  report  of  the  work  done  by  him- 
self and  his  men,  and  to  include  in  this  report  his  observations  on  the 
habits  of  the  insect  Many  valuable  facts  were  thus  recorded  during 
the  season.  As  the  force  was  organized,  each  inspector  was  given  a 
squad  of  men,  and  a  section,  indicated  by  a  map,  was  allotted  him, 
with  instructions  to  inspect  it,  and  destroy  the  eggs  therein.  When 
eggs  were  found  upon  a  tree,  the  tree  was  marked  with  white  paint  and 
the  locality  designated  upon  the  map.  Special  implements  for  the 
work  were  invented  as  necessity  required,  and  a  stock  of  equipments 
and  materials  was  gradually  accumulated. 

''At  this  time  the  gypsy  moth  was  supposed  to  be  confined  to  eight 
or  nine  towns.  Inspectors  were  sent  out  to  determine  how  far  it  had 
extended,  and  soon  found  small  colonies  in  other  towns.  It  was  at  once 
evident  that  inspection  must  be  continued  until  the  limits  of  the  infes- 
ted district  was  determined.  This  method  was  followed  until  the  new 
leaves  covering  the  trees  rendered  further  inspection  impracticable. 
The  work  was  resumed  when  the  caterpillars  had  nearly  reached  matur- 
ity, was  continued  after  the  leaves  fell,  and  is  still  in  progress. 

''After  the  men  had  received  the  training  and  experience  without 
which  their  work  would  have  been  of  little  value,  there  remained  but 
fiix  weeks  in  which  to  make  a  hasty  inspection  of  the  territory  and 
destroy  the  ^gs.  Although  the  work  was  thus  necessarily  hurried  and 
imperfect,  yet,  in  consequence  of  it,  the  insects  have  not  since  appeared 
in  more  than  sixty  localities  where  the  eggs  were  found  in  the  spring. 
The  infested  towns  farthest  from  the  centre  were  first  visited  by  the  men 
^ngaiged  in  destroying  eggs.  The  men  worked  from  these  towns  toward 
Maiden  and  Medford.  Before  this  work  was  completed  the  eggs  began 
to  hatch.  This  rendered  thorough  work  an  impossibility.  No  attempt 
was  made,  therefore,  in  the  spring,  to  complete  this  work  in  Maiden  and 
Medford,  except  upon  trees  on  or  near  the  highways. 
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"  Wherever  worthless,  hollow  trees  were  found  infested,  they  were 
felled  and  burned.  More  than  one  hundred  acres  of  brush  and  wood- 
land have  been  burned  over,  and  everything  upon  it  destroyed.  Stone 
walls  in  which  eggs  were  laid  were  thoroughly  cleaned  by  fire.  In  this 
way  vast  numbers  of  moths  and  their  eggs  were  destroyed  during  the 
season. 

''As  it  was  observed  early  in  the  campaign  that  the  distribution  of 
the  caterpillars  was  effected  largely  by  their  falling  from  the  trees  upon 
teams,  an  effort  was  made  to  destroy  all  eggs  upon  trees  on  or  near 
the  highways.  Before  the  hatching  of  the  eggs,  many  of  the  large 
street  trees  in  Maiden,  most  of  those  in  Medford  and  some  in  Somer- 
viUe,  were  banded  with  strips  of  tarred  paper.  This  work  was  first 
undertaken  in  Medford.  It  was  proposed  by  the  selectmen  of  that 
town  as  a  means  of  protecting  the  street  trees  from  the  gypsy  moth  and 
the  canker  worm.  It  proved  a  very  effective  means  of  preventing  the 
depredations  of  each  of  these  species.  The  town  furnished  the  labor 
and  paper  for  banding  the  trees  in  Medford.  These  strips  were  kept 
moist  by  a  regular  application  of  a  mixture  that  the  caterpillars  could 
not  cross.  Great  numbers  of  eggs  had  been  deposited  on  buildings,  fences 
and  other  objects  near  the  trees.  As  soon  as  the  young  caterpillars 
left  the  eggs,  instinct  led  them  to  the  trees,  and,  as  they  crawled  upward 
to  find  food,  many  were  entangled  in  the  cotton  waste  under  the  tarred 
paper  and  perished.  Many  more  succeeded  in  getting  upon  the  paper, 
and,  in  cases  where  they  were  very  numerous,  would  undoubtedly  have 
bridged  the  mixture  upon  the  paper  with  their  bodies,  until  some  had 
passed  over.  The  men  employed  in  applying  the  mixture  from  day  to 
day  prevented  this  by  killing  them  with  their  brushes.  Some  eggs  in 
the  trees  which  had  been  missed  in  the  spring  doubtless  hatched,  but 
most  of  the  caterpillars  descended  from  the  tree  at  one  time  or  another, 
and  were  unable  to  return.  This  greatly  reduced  the  danger  that  had 
seemed  imminent  in  the  spring, — ^tliat  the  caterpillars  would  be  distri- 
buted in  large  numbers." 

Various  other  methods  of  destruction  are  now  being  used,  and  valu- 
able experiments  with  insecticides  are  being  carried  on,  chiefly  at 
Amherst  in  the  insectary  of  the  Hatch  Experiment  Station  under  the 
direction  of  Professor  Femald. 

It  seems  to  me  after  a  careful  inspection  of  the  work  in  progress  that 
it  is  being  well  done,  and  that  its  continuation  is  a  matter  of  national 
importance.  Should  this  insect  become  generally  distributed  it  would 
be  liable  to  cause  enormous  losses,  and  even  if  European  parasites  were 
introduced  there  would  inevitably  be  fluctuations  in  numbers  which' 


Digitized  by 


Google 


1893.]  Entomology.  753 

would  involve  periodical  outbreaks.  I  believe  with  Professor  Fernald 
that  the  extermination  of  the  pest  is  possible,  "  provided  the  work  be 
continued  for  several  years  with  sufficient  appropriations  to  keep  the 
entire  territory  under  careful  supervision." 

Through  the  kindness  of  the  Committee  the  Naturalist  is  able  to 
present  the  accompanying  colored  plate  showing  the  various  stages  of 
the  Qypsy  Moth.  The  adult  females  are  represented  at  Figs.  1  and  2 ; 
the  adult  male?  at  3  and  4 ;  the  pupa,  (slightly  magnified)  at  5 ;  the 
caterpillars  at  6  and  7 ;  the  egg  cluster  at  8,  and  eggs  magnified  at  9 
and  10.    ' 

Mr.  Forbush  has  summarized  the  habits  of  this  caterpillar  as  follows ; 
"  The  gypsy  moth  feeds  only  when  in  the  larva  or  caterpillar  state. 
The  length  of  larval  life  varies  somewhat  according  to  circumstances, 
but  probably  averages  ten  weeks.  When  the  caterpillars  are  first 
hatched  from  the  eggs  they  are  light  in  color  and  covered  with  whitish 
hairs.  In  a  few  hours  they  assume  a  dark  hue.  They  usually  remain 
on  or  near  the  egg  cluster  until  they  change  in  color,  and,  should  the 
weather  be  cold,  they  sometimes  remain  for  several  days  in  a  semi-torpid 
condition  upon  the  egg  clusters.  If  the  temperature  is  favorable  they 
will  search  for  food  before  they  are  twenty-four  hours  old.  If  a  green 
leaf  be  dropped  upon  a  table  on  which  some  of  the  caterpillars  have 
been  placed,  they  will  all  move  towards  it  and  climb  upon  it.  During 
the  first  few  weeks  of  their  existence  they  remain  most  of  the  time  on 
the  leaves,  feeding  usually  on  the  under  side.  Their  feeding  habits  are 
so  uncertain  that  no  rule  can  be  given  which  will  apply  to  all  individ- 
uals, but  as  a  rule  when  about  half  grown  they  begin  to  manifest  their 
gregarious  instincts.  At  that  time  and  for  the  rest  of  their  existence  as 
caterpillars  they  spend  a  large  part  of  the  day  clustered  in  sheltered 
situations,  and  feed  principally  at  night,  going  up  the  trees  and  out  on 
the  branches  after  dark,  and  returning  before  daybreak.  Where  they 
are  so  abundant  that  the  food  supply  is  insufficient,  they  evince  much 
restlessness,  and  feed  in  numbers  during  all  hours  of  the  day  and  nigKt* 
They  may  be  seen  hastening  to  and  fro,  both  up  and  down  the  trees. 
Those  which  have  fed  sufficiently  are  at  once  replaced  by  hungry  new- 
comers, and  the  destruction  of  the  foliage  goes  on  incessantly. 

"At  such  times  the  trunks  and  lower  branches  of  the  trees  are  covered 
with  a  moving  mass  of  caterpillars.  Hurrying  throngs  are  passing  and 
repassing,  and  nearly  every  leaf  or  denuded  stem  bears  up  one  or  more 
of  the  feeding  insects.  The  rustling  caused  by  their  movements  and 
the  continual  dropping  of  excrements  is  plainly  audible.  On  tall  trees 
the  larger  caterpillars  appear  to  crawl  to  the  higher  limbs,  and  they 
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seem  to  prefer  to  feed  well  out  toward  the  end  of  the  branches.  They 
do  not  feed  gregariously  except  when  in  great  numbers ;  therefore  they 
seldom  strip  one  branch,  as  do  the  larvse  of  the  Vanessa  aniiopa,  but 
scatter  throughout  the  trees,  eating  a  little  from  each  leaf.  Early  in 
the  season,  when  they  are  small  and  few  in  number,  their  ravages  are 
scarcely  noticed ;  but  as  they  grow  larger  and  more  numerous  their 
inroads  on  the  tree  decrease  the  foliage  area  night  by  night,  until 
suddenly  the  leaves  appear  to  have  been  eaten  in  a  single  night,  and 
the  tree  is  stripped." — Clarence  M.  Weed. 
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ARCHEOLOGY  AND  ETHNOLOiSY. 

Eighth  International  Congress  of  Americanists,  Paris, 
1890. — M.  De  Quatrefages  was  PresideDty  and  this  was  the  last  public 
function  at  which  he  assisted. 

Dr.  Brinton  was  one  of  the  Vice  Presidents  and  presided  at  one  of 
the  meetings.  M.  Desir^  Pector,  of  Nicaragua,  but  resident  at  Paris, 
was  Secretary  General.  There  were  four  or  five  hundred  adh^ents, 
about  one-half  of  whom  were  in  attendance. 

The  questions  for  discussion  were  prepared  in  advance  by  the  com- 
mittee and  announced  to  the  members  by  circular.  One  group  was  as 
to  the 

History  and  Geography  op  America. 


The  first  question  in  that  group  was  that  presented  in  1875  and  dis- 
cussed at  nearly  every  Congress  since ;  Whether  the  name  "America," 
given  to  the  Western  Continent,  was  not  taken  from  the  chain 
of  mountains  of  a  similar  name  which  form  Cordilleras  between  Lake 
Nicaragua  and  the  Mosquito  Coast,  rather  than  from  the  discoverer, 
Americus  Vespucci  us?  The  affirmative  was  maintained  by  Prof. 
Jules  Marcou  and  M.  Lambert  de  St.  Bris.  The  contrary  opinion,  to 
wit  I'thatthe  name  of  America  was  given  at  San  Die  near  Nancy,  and 
published  by  Waldseemuller  under  his  Cosmographia  Introductio  was 
maintained  by  MM.  Jimenez  de  la  Espada,  Dr.  Hamy,  Desire  Pector, 
Julio  Calcano,  and  others.  At  the  close  of  the  discussion,  the  Presi- 
dent remarked  that  after  the  conclusive  communications  which  they 
had  made  in  favor  of  the  transmission  of  the  name  from  Americus 
Vespucci,  the  question  as  to  the  derivation  of  the  name  was  forever 
decided  and  settled.  "  And, "  said  he,  "  I  hope  that  it  will  never  fig- 
ure on  the  programme  of  our  future  Congresses. "  The  question  as  to 
an  earlier  discovery  of  America  was  maintained  by  Mr.  Lambert  de 
St.  Bris,  who  attempted  to  prove  that  there  had  been  a  voyage  of 
Cabot  earlier  than  that  of  Americus  Vespuccius,  and  also  the  legend 
of  one  still  earlier  by  Cortereal ;  but  none  of  these  met  any  favor 
from  the  Congress,  and  on  the  other  hand,  were  universally  denounced 
as  traditions  and  unsupported  by  evidence. 

Mrs.  Shipley  (n^  Brown)  entered  a  paper  on  the  "  Missing  Records 
of  Scandinavian  Discovery, "  declaring  her  belief  in  their  existence 
and  attributing  their  suppression  to  the  authorities  of  the  Koman 
Catholic  Church. 
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The  ScandiDavian  Discoveries  of  Greenland,  was  presented  by  M. 
Yaldemir  Schmidt,  while  M.  £.  Beaubois  argued  in  favor  of  the 
migrations  of  the  Graul  to  America  during  the  Middle  Ages.  MM. 
Paul  Gaffarel  and  Charles  Cariod  presented  a  history  of  the  Discover- 
ies of  the  Portuguese  in  America  in  the  time  of  Christopher  Columbus. 

Dr.  A.  Ernst  presented  some  observations  upon  the  culture  of  the 
Banana  in  America.  J.  Sylvario  Jorrin  questioned  whether  there  was 
an  authentic  portrait  .of  Christopher  Columbus,  and  Dr.  Francisco 
Henriquez  y  Carvajal  argued  that  the  remains  or  ashes  of  Christopher 
Columbus  were  not  removed  from  San  Domingo  to  Havana  as  was 
intended  and  believed.  In  support  of  this,  he  presented  the  inscription 
of  one  of  the  sarcophagi  at  San  Domingo,  indicating  that  it  contained 
the  remains  of  Columbus.  This  assertion  gave  rise  to  discussion  in 
which  this  inscription  was  denounced  by  de  la  Rada  y  Delgado  as 
false  and  bearing  evidence  of  having  been  made  in  modern  times.  The 
"  Ancient  Cartography  of  America "  was  presented  by  Mr.  Shipley, 
and  M.  Gabriel  Marcel  gave  interesting  account  of  the  globes  in  the 
Bibliotheque  Nationale  on  which  the  Continents  of  America  were 
figured. 

The  next  group  of  questions  comprised 

American  Anthropology. 

Dr.  Ten  Kate  supported  the  thesis  of  Dr.  Virchpw  at  the  Seventh 
Congress,  to  wit  :-that  we  must  definitely  renounce  the  theory  of  a 
universal  type  among  the  American  Aborigines.  Dr.  Ten  Kate 
declared  in  favor  of  a  plurality  of  types  in  America.  He  found  from 
Cape  San  Lucas  to  the  River  Gila,  a  distance  of  600  kilometres,  the 
extremes  of  cephalic  forms,  the  indices  varying  from  .6  to  10.0,  although 
he  gives  no  opinions  as  to  which  was  the  most  ancient  form.  The 
height,  too,  varies  from  one  metre  and  57  centimetres  to  one  metre 
and  87  centimetres.  Taking  into  consideration  these  and  all  other 
dimensions,  he  thought  he  could  distinguish  more  than  one  type  which 
may  have  been  primitive.  He  dissents  from  the  idea  of  the  American 
Indian  being  a  red-skin,  but  says  that  his  skin  is  brown  or  yellow,  and 
to  be  accounted  for  by  atmospheric  and  other  influences.  Dr.  Ten 
Kate  declared  his  conclusions  based  upon  hb  experience  after  having 
made  critical  anthropological  examinations  of  a  large  number  of 
Indians,  both  individual  and  in  tribes.  He  is  forced  to  the  conclusion 
that  many  of  them  possess  distinctive  mongolite  type  characters,  yet, 
while  there  are  certain  tribes  in  the  northwest  like  the  Tinneh,  are 
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undoubtedly  of  an  Asiatic  origin  as  demonstrated  by  other  than 
anthropological  evidence.  He  does  not  at  all  pretend  that  this  similar- 
ity of  character  springs  from  Asiatic  origin  of  the  North  American  or 
that  he  descends  directly  from  the  Mongol.  The  object  is  to  show  the 
difficulty  of  determining  between  hypothesis  and  fact. 

A  paper  was  presented  from  Mr.  Thomas  Wilson  on  the  subject  of 
the  Paleolithic  Age  in  America.  Mr.  Wilson  presented  some  of  the 
paleolithic  implements  found  throughout  the  United  States  and  com- 
pared them  with  Chell6en  implements  and  others  of  the  paleolithic 
period  of  Western  Europe — called  attention  to  the  similarity  between 
the  two,  and  explainepl  at  length  the  radical  differences  between  these 
and  instruments  belonging  to  the  Neolithic  Age,  and  announces  his 
conclusion  that  we  may  assume  the  existence  of  a  Paleolithic  Period  in 
the  United  States.  He  says  in  a  note  that,  as  a  working  hypothesis, 
this  conclusion  is  expressed  under  all  reserve  and  subject  to  future 
discoveries ;  that  it  is  intended  to  stimulate  investigators  to  seek  in  the 
sands  and  gravels  of  the  Quatenary  geological  Epoch  for  paleolithic 
implements,  and  that  despite  theit  want  of  beauty,  to  gather  and  pre- 
serve them  for  the  sake  of  science.  No  argument  is  made  as  to 
whether  they  come  from  glacial  or  preglacial  regions,  nor  is  any 
attempt  made  from  them  to  determine  the  civilization  or  culture  of  the 
Paleolithic  Period,  nor  to  find  the  man  who  employed  or  made  these 
instruments. 

The  Marquis  de  Nadaillac  presented  and  read  an  extended  review 
of  the  evidence  on  the  subject  of  "The  Earliest  American."  His 
origin  he  confesses  to  be  entirely  unknown,  but  he  is  of  the  opinion 
that  he  occupied  the  continent  of  America  during  the  glacial  if  not 
during  the  pre-glacial  period,  and  that  he  passed  through  two  periods 
of  cold.  In  saying  this,  however,  he  expressly  disclaims  any  attempt 
to  establish  a  parallel  of  the  glacial  periods  of  America  and  Europe. 
His  paper  was  published  at  length  in  the  Eevue  of  Scientific  Questions 
of  Brusselain  July,  1891,  and  is  not  to  be  found  in  the  report  of  this 
Congress.  M.  TAbbe  La  Petitot,  in  discussing  the  paper  of  the  Mar- 
quis, bore  testimony  to  the  quantity  of  remains  of  extinct  fossil  animals 
belonging  to  the  Glacial  Period  which  were  evidences  of  having  been 
used  by  the  prehistoric  man  in  the  manufacture  of  his  implements. 
Dr.  Fernand  de  Lisle  presented  an  elaborate  paper  of  30  or  40  pages, 
on  the  subject  of  the  artificial  deformation  of  the  skull  among  Indian 
tribes  of  the  northwest  of  America.  He  took  the  position  alleging  it  to 
be  borne  out  by  anthropometry,  and  the  experience  obtained 
thereby,  that  the  cranial  capacity  of  the  flat-head  Indian  after  having 
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been  subjected  to  this  artificial  deformation,  was  not  reduced  in  vol- 
ume ;  that  some  of  them  were  found  to  be  of  extreme  capacity  of  1625 
centimetres,  and  that,  consequently,  there  would  be  no  reduction  of 
brain-power;  also  he  said  this  deformation  being  artificial,  was 
individual  and  not  transmitted  by  heredity. 

Dr.  Hamy  gave  a  description  of  the  CliflT  Dwellers  of  the  Sierra 
Madre. 

Dr.  Leon  and  Mr.  Pinart  occupied  the  attention  of  the  Congress 
with  descriptions  of  Dental  Deformations  among  the  Pre-Columbian 
Tarasques  and  the  Indians  on  the  Isthmus  of  Panama.  Dr.  Leon 
remarks  that  these  Indians  do  not  possess  wisdom-teeth,  and  he 
attempts  to  account  for  it  by  a  supposed  want  of  virility  evidenced  by 
their  being  without  hair  on  any  part  of  their  body,  and  their  beard 
rudimentary.  He  found  that  they  also  were  irithout  canine  teeth — 
being  replaced  by  small  molars.  Their  skulls  were  deformed  artifi- 
cially. He  cited  an  ancient  work  The  Reladon  de  Mechuacan  which 
stated  that  the  Indians  with  the  round  head  and  of  natural  form,  were 
not  considered  brave  in  battle.  M.  Pinart  remarked  that  among  the 
Indians  of  the  Isthmus  of  Panama,  the  incisor  teeth  were  filed  to  a 
point,  giving  them  a  saw-tooth  appearance.  Among  the  females,  on 
their  arrival  at  womanhood,  the  canine  tooth  on  the  upper  left  hand 
side  was  broken  out  as  a  sign  that  they  were  fit  for  marriage. 

Dr.  P.  Ehrenreich  described  his  various  voyages  among  the  Abori-^ 
gines  of  Brazil  in  1884-5  and  1887-9,  and  presented  before  the  Con- 
gress a  collection  of  photographs  he  had  taken. 

Dr.  J.  Vilanova  described  a  fossil  man  found  by  M.  Carles  in  the 
valley  of  the  river  de  la  Plata,  associated  with  or  near  to  a  skeleton  of 
a  Megatherium  in  the  Pampean  formation,  which  corresponds 
in  its  characteristics  mth  the  European  Lehm.  Dr.  Vilanova  has 
.  studied  the  question  of  fossil  man  in  times  of  high  antiquity,  as  proba- 
bly no  other  Spaniard  and  but  few  others  in  all  the  world  have  ever 
done.  • 

Dr.  J.  Deniker,  Librarian  of  Histoire  Naturelle  at  Paris,  was 
charged  by  his  Government  with  a  scientific  mission  to  Cape  Horn, 
which  he  visited  in  1882-3.  He  gave  to  the  Congress  a  resume  of  his 
investigations  under  the  title  of  Fuegien  Anthropology.  He  first 
mentions  the  difference  in  appearance  between  the  inhabitants  of 
Tierra  del  Fuego  and  the  Archipelago  of  Magellan.  He  describes  the 
type  which  is  based  upon  his  measurement  of  more  than  a  hundred 
living  Fuegians.  He  remarks  their  striking  analogy  with  the  prehis- 
toric skulls  found  by  Lund  at  Lagoa  Santa  in  Brazil,  and  by  Roth  at 
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Pontimiloy  Argentine  Republic  His  conclusions  are  i-first — ^the  exist- 
ence in  South  America  of  a  race  or  a  variety  of  the  American  Race,  of 
small  height,  meso-  or  dolichocephalic,  nose  concave — often  retrouss^  in 
the  root — large  below,  with  prominent  eyebrows  shaped  like  lozenges, 
large  mouth,  etc.  Second  : — This  race  occupied  in  times  of  high  anti- 
quity a  large  part  of  South  America,  principally  that  south  of  the 
Amazon.  Third : — At  the  present  time,  this  same  race  in  a  more  or 
less  pure  state  reduced  to  a  few  tribes  dispersed  a  long  ways  from  each 
other,  meaning  the  Fuegians  at  the  extreme  south  of  the  Continent 
and  the  Botocudos  much  farther  north  on  the  headwaters  of  the 
Amazon.  Fourth: — They  are  found  isolated  in  small  tribes  dis- 
seminated throughout  Brazil,  Bolivia,  Peru  and  Chili.  Fifth : — That 
this  race  presents  a  striking  contrast  to  the  Patagonian  and  with  several 
others  of  the  ancient  tribes.  Sixth : — That  it  is  probable  that  most  of 
the  indigenous  population  of  South  America  are  the  issues  arising 
irom  a  mixture  of  the  three  races — the  Fuegians  and  Botocudos, 
who  are  short  in  height  and  with  dolichocephalic  index, — the 
Patagonians  who  are  tall  and  brachycephalic,  and  the  Araucans 
Carabs  who  are  small  and  brachycephalic,  and  possibly  others 
unknown. 

The  group  of  questions  under  the  head  of  Archeology  was  about 
equally  divided  between  the  United  States  and  Central  America. 
Mr.  S.  B.  Evans  investigated  the  claims  made  on  behalf  of  the  North 
American  Indian  as  builders  of  mounds  and  other  works  of  antiquity 
in  the  United  States  and  Mexico.  His  conclusion  was  that  the 
Indians  were  not  the  builders  of  the  mounds  and  earthworks.  His 
paper  is  an  arraignment  of  the  Bureau  of  Ethnology  for  having 
announced  this  theory.  The  spirit  of  his  paper  may  be  gathered  from 
the  following  quotation : — 

"  The  United  States  Bureau  of  Ethnology  in  its  capacity  as  a  Gov- 
ernmental department  has  seen  fit  to  lay  the  weight  of  its  commanding 
influence  to  a  theory  that  all  the  works  of  antiquity  in  the  United 
States  are  to  be  referred  to  the  Indians.  *  *  *  Everything  con- 
trary to  the  theory  they  maintain  and  foster,  is  characterized  as 
romantic  and  visionary  in  comparison  with  the  opinion  announced 
with  something  like  official  authority,  by  the  respectable  gentlemen 
who  have  created  a  school  which  might  be  designated  as  the  Fenimore 
Cooper  School  of  American  Archeology,  for  the  reason  that  it  claims 
for  the  Indian  more  than  he  would  claim  for  himself.  Disciples  of 
this  school  have  met  with  the  experiences  usual  to  those  who  attempt 
to  adjust  facts  to  pet  opinions, and  a  notable  instance  is  reported  in  the 
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Fifth  Annual  Report  of  the  Bureau,  where  a  distinguished  observer, 
writing  under  the  sanction  of  his  chief,  alludes  to  the  manner  of  Black 
Hawk's  burial,  and  brings  that  forth  as  a  proof  that  Indians  built 
mounds  within  the  historic  period. " 

Prince  Poutjatine  presented  an  interesting  paper  accompanied  by 
specimen  illustrations  of  imprints  of  textile  fabrics  on  Bussian  prehis- 
toric pottery,  and  he  brought  for  comparison,  a  collection  of  stamps 
and  imprints  similar  in  decoration  and  manufacture  on  prehistoric 
pottery  of  the  United  States  of  America  prepared  by  Mr.  Wilson  of 
Washington,  from  the  United  States  National  Museum.  The  speci- 
men presented  by  Prince  Poutjatine  were  the  result  of  excavations 
made  by  himself  on  his  own  property  at  Bolgoje,  in  the  Province  of 
Novgorod,  midway  between  Moscow  and  St.  Petersburgh.  The  simi- 
larity between  these  two  sets  of  specimens  from  nearly  opposite  sides  of 
the  globe  was  truly  remarkable.  Pottery  with  these  imprints  of  tex- 
tile fabrics  have  been  found  in  other  parts  of  Russia — the  Provinces 
of  Wladimir  and  Laroslaw — as  is  noted  in  the  work  of  the  late  Count 
Ouvaraw  in  the  ".  Age  de  pierre  en  Russia. "  Prince  Poutjatine 
argued  that  these  facts  were  evidences  of  communication  between 
Russia  and  Siberia  with  America  across  the  Straits  of  Bering.  To 
this  opinion,  however,  Mr.  Wilson  did  not  agree,  because  the  pottery 
of  the  United  States  thus  decorated  was  not  found  in  that  part  of  the 
United  States  approaching  Bering  Strait. 

M.  Marcel  Daly  read  an  Essay  at  the  Chronologic  Classification  of 
Monuments  of  Prehistoric  America,  but  he  presented  it  as  nothing 
more  than  a  working  hypothesis,  recommended  to  investigators  for  the 
determination  of  the  truth. 

Other  papers  upon  American  Archeology  were  those  on  Frescos  on 
the  Ancient  Palace  of  Mitla,  by  Dr.  Ed.  Seler ;  Archeological  Studies 
in  Salvador  by  Capt.  Montessus  de  Ballore ;  and  Petroglyphs  on  the 
Isthmus  of  Panama  and  Central  America  and  the  Antilles  by  M.  Pin- 
art.  He  concludes  that  the  art  of  making  petroglyphs  was  most 
highly  developed  in  the  Antilles  especially  in  Porto  Rico,  but  never- 
theless in  the  Islands  of  Granada,  Guadeloupe,  St.  Christopher  and 
St.  John.  He  attributes  this  higher  art  to  that  race  of  prehistoric 
people  who  preceded  the  conquering  Caribs.  In  Cuba,  the  petrogly- 
phs are  rare,  and  they  are  not  to  be  found  in  Jamaica.  The  ruins  of 
Tialuanaco  were  explained  by  M.  T.  Ber,  who  presented  a  photograph 
of  these  ruins,  which  he  alleged  to  be  the  first  ever  taken.  Interesting 
among  them  were  huge  blocks  of  stone  20  and  more  feet  long  in  pro- 
cess of  being  sawed.     The  quarry  whence  they  came  was  well  known. 
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and  as  it  was  on  the  borders  of  the  island,  the  belief  was  that  the 
blocks  were  transported  on  the  water  by  means  of  rafts. 

Ethnography. 

The  only  paper  upon  this  subject  relating  to  the  North  American 
Indian,  was  that  by  Capt.  John  G.  Bourke,  7th  Cavalry,  U.  8.  A., 
upon  the  Sacred  Hunt  of  the  North  American  Indian.  The  author 
witnessed  one  while  among  the  Zufii  Indians  of  New  Mexico,  which  he 
describes  in  detail.  The  "  Hunt "  was  for  the  purpose  of  procuring 
meat  to  feed  the  Sacred  Eagles  of  which  there  were  13  specimens  and 
which  furnished  the  plumage  for  the  various  dances  and  ceremonies. 
His  description  included  other  tribes.  He  showed  a  boomerang  used 
by  the  Zufii  and  Moquis.  The  blade  was  20  inches  long  with  a 
handle  3  inches,  the  blade  was  2}  inches  wide,  i  inch  thick,  bent 
edgeways  3  inches. 

M.  Desir^  Charnay  presented  a  memoir  on  the  Analogies  between 
the  North  and  Central  American  civilization  and  that  of  Asia.  His 
comparisons  were  based  upon  his  own  experiences  in  the  former  coun- 
tries, compared  with  those  of  the  latter  as  described  by  various 
authors. 

Dr.  Seler,  of  Germany,  described  Uitzilopochtli  the  God  of  War.  ? 
He  also  described  some  of  the  arts  of  the  Ancient  Mexicans,  princi- 
pally of  working  stone  and  making  plume  ornaments.  This  subject 
was  continued  by  a  paper  by  Mrs.  Z.  Nuttal  on  Quetzal-apanecaioth 
or  the  ancient  plume  head-dress  of  the  Aztecs.  She  also  presented  a 
feather  hat,  Mexican  or  Aztec,  the  making  of  which  was  one  of  the 
specialties  of  the  ancient  Aztecs.  It  was  seen  by  Mrs.  Nuttal  in  the 
Pitti  Palace  at  Florence,  and  was  recognized  by  her  as  either  the  work 
of  an  Aztec  workman  or  a  reproduction  thereof  made  by  a  Spanish 
Artist 

Other  papers  within  this  group  were  Popular  Melodies  of  the  Gua- 
temala Indians  by  M.  Raymond  Pilot;  The  Limit  to  Prehistoric 
Civilization  upon  the  Isthmus  of  Panama  by  M.  Pinart ;  a  description 
of  the  Antiquities  of  the  Island  of  Aruba  by  the  same  author.  M.  R. 
de  Semalla  described  the  characteristics  of  the  few  remaining  Caribs 
on  the  Island  of  Guadeloupe ;  M.  Marcel  treated  upon  the  Fuegians  at 
the  end  of  the  XVII  century  as  they  were  reported  in  some  of  the 
unpublished  documents  of  the  BibUotheque  Nationale^ 


R 


^i 
P 


Digitized  by 


Google 


r62  Hie  American  Naturalist  [August, 


PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

The  World's  Congress  Auxiliary  of  the  World's  Colum- 
bian Exposition  of  1893. — Provisional  Program. — ^A  Congreas 
of  Zoologists  will  be  held,  according  to  previous  announcements  of  this 
committee,  under  the  auspices  of  the  World's  Congress  Auxiliary  at 
the  Art  Institute  Building  in  Chicago,  beginning  August  28,  and  con- 
tinuing until  the  program  of  addresses  and  papers  accepted  is  ex- 
hausted. 

The  present  stage  of  preparation  for  the  sessions  of  this  Congress  is 
shown  by  the  following  provisional  program,  each  person  whose  name 
is  placed  against  a  topic  on  this  list  having  accepted  an  invitation  to 
prepare  a  principal  address  upon  it. 

''  The  History  and  Evolution  of  American  Zoology  and  the  Status 
and  Tendencies  of  Zoological  Science  in  America."  Dr.  G.  Brown 
Goode,  Director  U.  S.  National  Museum,  Washington,  D.  C. 

"  The  Geographical  Distribution  of  American  Animals."  Mr.  J.  A. 
Allen,  Curator  of  Departments  of  Mammalogy  and  Ornithology, 
American  Museum  of  Natural  History,  New  York. 

'*  The  Effect  of  Glaciation  and  of  the  Glacial  Period  on  the  Present 
Fauna  of  America."    Mr.  Samuel  H.  Scudder,  Cambridge,  Mass. 

"  Preliminary  Account  of  the  FormiddsB  of  the  North  American 
Fauna."    Professor  C.  Emery,  University  of  Bologna,  Bologna,  Italy.. 

''  Lacustrine  Zoology :  Methods  and  General  Besults  of  Its  Investi- 
gation." Professor  Dr.  F.  A.  Forel,  k  la  Faculty  des  Sciences  de 
rUniversit^  de  Lausanne,  Merges,  Switzerland. 

"The  Plankton  of  the  Muskoko  Lakes,  Ontario."  Professor  R. 
Ramsay  Wright,  Professor  of  Biology,  University  of  Toronto,  Canada. 

"  The  Origin  of  the  Subterranean  Animals  of  America,"  Professor 
A.  S.  Packard,  Professor  of  Zoology  and  Geology,  Brown  University, 
Providence,  R.  I. 

"  The  History  and  Special  Features  of  the  Economic  Entomology  of 
the  United  States."  Professor  J.  H.  Comstock,  Professor  of  Entomol- 
ogy and  General  Invertebrate  Zoology,  Cornell  University,  Ithaca, 
N.  Y. 

"  The  Special  Problems  of  American  Economic  Entomology."  Dr. 
C.  V.  Riley,  Chief  of  the  Division  of  Entomology,  U.  S.  Department 
of  Agriculture,  Washington,  D.  C. 
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"Undergraduate  Courses  and  Post-graduate  Methods  in  Zoology," 
Professor  E.  L.  Mark,  Hersey  Professor  of  Anatomy,  Harvard  Univer- 
sity, Cambridge,  Mass. 

**  The  Zoological  Museum."  Mr.  F.  W.  True,  Curator  of  Mammals, 
U.  S.  National  Museum,  Washington,  D.  C. 

"  Kinetogenesis,  or  the  Relation  of  Motion  to  Organic  Evolution." 
Professor  E.  D.  Cope,  Professor  of  Mineralogy  and  Geology,  Univer- 
sity of  Pennsylvania,  Philadelphia,  and  Editor  of  the  American 
Naturalist. 

**  Energy  in  Relation  to  Organic  Evolution."  Professor  J.  A.  Ryder, 
Professor  of  Comparative  Embryology,  University  of  Pennsylvania, 
Philadelphia. 

"  Principles  of  Bioplastology."  Professor  Alpheus  Hyatt,  Curator 
of  the  Boston  Society  of  Natural  History,  Boston,  Mass. 

"  The  Cellular  Basis  of  Heredity."  Professor  E.  B.  Wilson,  Depart- 
ment  of  Biology,  Columbia  University,  New  York  City, 

"  Continuity  of  Organization  the  Basis  of  Heredity,  or  the  Organism 
and  the  Cell."  Professor  C.  O.  Whitman,  Head  ii^rofessor  of  Biology, 
University  of  Chicago,  and  Editor  of  the  Department  of  Microscopy 
in  the  American  Naturalist. 

"  Zoological  Psychology  and  the  Development  of  Mind."  Professor 
C.  Lloyd  Morgan,  Professor  of  Animal  Biology  in  University  College, 
Bristol,  England. 

"  On  Zoological  Nomenclature."  ,  .  .  Dr.  Charles  Girard,  Paris, 
France. 

^Zoological  Nomenclature  as  a  Means  to  an  End."  Dr.  Elliott 
Coues,  Washington,  D.  C. 

The  committee  will  be  pleased  to  receive  additional  titles  for  this 
program  from  members  of  the  Advisory  Council  of  the  Congress,  or  on 
their  recommendation. 

Suitable  opportunity  will  be  given  after  th^  reading  of  each  address 
for  its  formal  discussion.  The  committee  have  respectfully  to  request 
that  all  who  intend  to  take  part  in  the  discussion  of  one  or  more  of  the 
above  topics  will  indicate  this  fact  in  advance,  at  as  early  a  day  as 
may  be  practicable,  to  the  chairman  of  this  committee. 

We  have  also  to  request  that  advance  notice  of  an  intention  to  attend 
the  sessions  of  the  Congress  may  be  given  so  far  as  practicable. 

8.  A.  Forbes, 
Chairman  Committee  of  ArrangemenU. 
University  of  Illinois, 

Champaign,  July  20, 1893. 
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SCIENTIFIC  NEWS. 

The  large  scientific  library  of  the  late  Prof.  J.  8.  Newberry  has  been 
offered  as  a  gift  to  Columbia  College,  New  York.  The  collection  will 
be  known  as  the  Newberry  Library  of  Geology,  being  a  memorial  to 
Professor  Newberry. 

A  Chair  of  Geography  has  been  established  at  the  German 
University  of  Tubingen.  Geography  is  now  taught  at  nineteen  of  the 
twenty-one  German  Universities,  Rostock  and  Heidelberg  being  the 
exceptions. 

Mr.  R.  Bowdler  Sharpe  is  about  to  publish  a  Monograph  of  the  Birds 
of  Paradise  and  the  Bower-Birds.  This  Monograph  will  be  published 
in  six  parts,  forming  one  volume  imperial  folio,  uniform  with  Mr. 
Gould's  Works,  price  three  guineas  each  part,  to  subscribers  only.  On 
the  conclusion  of  the  work,  should  any  copies  remain  unsubscribed  for, 
the  price  will  be  raised  to  twenty  guineas. 

International  Congress  of  Zoology. — The  permanent  Commit- 
tee which  has  just  been  appointed  for  the  International  Congreas  of 
Zoology  is  as  follows : — 
President,  M.  Milne  Edwards  (Paris). 

M.  Jentink  (Leiden), 
Count  Kapinst  (Moscow), 
M.  W.  Studer  (Berne), 
M.  L.  Vaillant  (Paris). 
General  Secretary,  M.  R.  Blanchard  (Paris). 
Secretary,  Baron  J.  de  Gueme  (Paris). 

The  permanent  Committee  propose  the  following  question  for  the 
prize  of  S.  A.  I.  le  Tsar^vitch,  which  will  be  awarded  in  1895,  at  the 
Congress  of  Leiden. 

A  Study  of  the  fauna  of  one  of  the  great  regions  of  the  globe,  and  the 
relations  of  that  fauna  to  the  neighboring  ones. 

The  judges  will  accept  works  bearing  upon  either  a  branch  or  a  clais 
of  the  Animal  Kingdom. 

The  papers,  manuscript  or  printed  since  the  last  Congress,  most  be 
written  in  French  and  sent  brfore  May  1st,  1895,  to  M.  le  Preridentda 
Comity  Soci^t^  Zoologique  de  France,  rue  des  Granda-AuguatinB,  7, 
Paris. 
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The  papers  presented  will  be  examined  by  the  following  Committee : 
M.  Milne-Edwards  (Paris),  President,  R.  Blanchard  (Paris),  General 
Secretary,  A.  Bogdanow  (Moscow),  Jentink  (Leiden),  R.  B.  Sharpe 
(London),  W.  Studer  (Berne),  and  V.  Zograf  (Moscow). 

We  will  publish  later  an  official  text  of  rules  in  regard  to  the  prizes 
distributed  by  the  Liternational  Congress  of  Zoology. 

The  prize  given  by  the  Imperial  Society  of  the  friends  of  the  Natural 
Sciences  of  Moscow,  in  memory  of  the  International  Congress  of 
1892,  and  in  honor  of  Emperor  Alexander  HI. 

Rules. 

Article  1. — The  Committee  on  Organization  of  the  International 
Congress  of  Anthropology  and  prehistoric  Anthropology,  and  of 
Zoology,  in  session  in  Moscow  in  1892,  place  at  the  disposal  of  the 
Imperial  Society  of  the  friends  of  Natural  Science  the  sum  of  3,500  gold 
roubles  to  constitute  a  perpetual  capital  in  memory  of  the  two  Inter- 
national Congresses  and  of  the  august  kindness  which  has  been  accorded 
them  by  the  Emperor  Alexander  IIL 

Article  2. — The  interest  of  this  capital  shall  be  used  as  a  prize  in 
honor  of  his  majesty.  Emperor  Alexander  III,  This  prize  shall  belong 
alternately  to  the  Congress  of  Anthropology  and  prehistoric  Archeo- 
logy and  to  the  Congress  of  Zoology. 

Article  3. — The  value  of  the  prize  shall  be  equal  to  the  interest  on 
the  capital  for  two  years.  In  case  there  should  elapse  more  than  two 
years  between  two  consecutive  Congresses,  the  interest  for  the  extra 
years  shall  be  at  the  disposal  of  the  Society  of  the  friends  of  Natural 
Science  of  Moscow,  which  will  devote  it  to  the  prizes  distributed  at  the 
annual  meeting  of  October  15. 

Article  4. — K  one  of  the  two  Congresses  should  cease  to  exist,  the 
portion  belonging  to  it  in  accordance  with  the  above  articles  shall 
revert  to  the  Imperial  Society  of  the  friends  of  Natural  Sciences  to  be 
distributed  by  it  equally  among  the  prizes  given  at  its  annual  meeting. 

Article  5. — The  prize  given  by  the  Congress  of  Anthropology  and 
prehistoric  Archeology  is  awarded  by  a  special  CommiBsion  nominated 
for  that  purpose  by  the  permanent  Council  of  that  Congress.  The  prize 
given  by  the  Congress  of  2iOology  is  awarded  in  the  same  way  by  a 
special  Commission  nominated  for  that  purpose  by  the  permanent  Coun- 
cil of  that  Congress. 

Article  6. — The  prizes  may  consist  of  medals  or  of  sums  of  money. 

Article  7. — They  shall  be  distributed  at  a  special  meeting  while  Con- 
gress is  in  session. 
51 
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Artide  8. — The  program  of  the  prizes  shall  be  arranged  by  the  per- 
manent Council  of  each  of  the  two  Congresses. 

Article  9. — It  shall  also  be  the  duty  of  this  permanent  Council  to  the 
the  papers  presented,  to  appoint  the  Professors  or  the  examining  Com- 
mittee to  whom  the  papers  will  be  submitted,  and  who  must  return  a 
writteil  report. 

Article  10. — ^Any  scientist  may  compete  for  the  prize,  on  the  condi- 
tion that  he  does  not  belong  to  the  country  in  which  the  next  session  of 
the  Congress  takes  place. 

Article  11. — ^The  President  of  the  Congress  must  notify  the  President 
of  the  Imperial  Society  of  the  friends  of  Natural  Science  of  the  name 
of  the  person  to  whom  the  prize  has  been  awarded. 

Prizee  given  by  the  Imperial  Society  of  the  friends  of  Natural  Science 
of  Moscow,  in  memory  of  the  International  Congress  of  1892,  and 
in  honor  of  S.  A.  I.  the  QrandrDuc  Nicholas  AlexandrovHcL 

Article  1 — The  Committee  on  Organization  of  the  International 
Congress  of  Anthropology  and  prehistoric  Archeology,  and  of  Zoology, 
in  session  at  Moscow  in  1892,  place  at  the  disposal  of  the  Imperial 
Society  of  the  friends  of  Natural  Science  the  sum  of  2,000  gold  roubles 
to  constitute  a  perpetual  capital  in  memory  of  the  Congress  of  Zoology, 
and  of  the  august  kindness  which  has  been  accorded  to  them  by  the 
Grand-Due  Nicholas  Alexaadrovitch. 

Article  2. — ^The  interest  on  this  capital  shall  be  used  for  a  prize  in 
honor  of  the  Grand-Due  Nicholas  Alexandrovitch.  This  prize  shall 
belong  to  the  Congress  of  Zoology. 

Article  3. — The  yalue  of  the  prize  shall  be  equal  to  the  interest  on 
the  capital  for  two  years.  In  case  there  should  elapse  more  than  two 
years  between  two  consecutive  Congresses,  the  interest  for  the  extra 
years  shall  be  at  the  disposal  of  the  Society  of  the  friends  of  Natural 
Science,  which  will  devote  it  to  the  prizes  distributed  by  them  during 
the  annual  meeting  on  October  15. 

Article  4. — ^If  the  Congress  should  cease  to  exist,  the  portion  belong- 
ing to  it  in  accordance  with  the  above  articles  shall  reyert  to  the  Imper- 
rial  Society  of  the  friends  of  Natural  Science,  to  be  distributed  by  it 
equally  among  the  prizes  given  at  its  annual  meeting. 

Article  5. — The  prize  given  by  the  Congress  of  Zoology  is  awarded 
by  a  special  Committee  nominated  for  that  purpose  by  the  permanent 
Council  of  that  Congress. 

Article  6. — The  prize  may  consist  of  medals  or  of  sums  of  money. 

Article  7. — They  shall  be  distributed  at  a  special  meeting  while  Con- 
gress is  in  session. 


Digitized  by 


Google 


1893.]  Scientific  New$,  767 

Article  8. — ^The  program  of  thelprizes  shall  be  arranged  by  the  per- 
manent Council  of  the  Congress. 

Article  9. — It  shall  also  be  the  duty  of  this  permanent  Council  to 
the  papers  presented,  to  appoint  the  Professors  or  the 
examining  Committee  to  whom  the  papers  will  be  submitted,  and  who 
must  return  a  written  report. 

Article  10. — ^Any  scientist  may  compete  for  the  prize,  on  the  condi- 
tion that  he  does  not  belong  to  the  country  in  which  the  next  session  of 
Congress  takes  place.^ 

ArOele  11. — The  President  of  the  Congress  must  at  once  notify  the 
President  of  the  Imperial  Society  of  the  friends  of  Natural  Science  of 
the  name  of  the  person  to  whom  the  prize  has  been  awarded. 

Errata. — In  Prof.  Scott's  paper  on,  A  New  Musteline  from  the 
John  Day  River,  make  the  following  corrections:  Page  658, 1. 21,  read 
Buncdlurus  for  '' Buncelunus ; '*  1.  83  and  p.  659, 11.  4  and  6  Parictia 
for  "  Parietis; "  p.  658, 1.  37,  P.  primoBvua  for  "  P  princeous ; "  p.  659, 
1.  2,  Quereytherium  for  " Inerctftherium" 

^  The  next  Congress  will  be  held  in  Leiden,  August,  1895 ;  the  scientists 
of  Holland  are  therefore  excluded  from  the  next  competition. 
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Special  Notice  from  the  Publishers. — Owing  to  the  absence 
of  the  Editor  the  publication  of  this  issue  was  delayed.  We  shall 
always  aim  to  get  out  each  issue  promptly  on  the  first  of  each  month, 
but  our  editors  and  authors  being  so  wide-spread  we  are  often  delayed 
a  few  days  in  the  return  of  the  proofe  of  articles  sent  them|for  revision* 
With  this  explanation 

we  are,  truly  yours, 

BINDER  &  KELLY. 
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THE  PHILOSOPHY  OF  FLOWER  SEASONS.^ 
By  Henry  L.  Clarke.* 

The  researches  of  recent  botany  have  more  than  once  sug- 
gested the  vague  outlines  of  a  truth  that,  though  manifestly 
requiring  investigation,  has  as  yet  received  but  little  definite 
expression.  It  is : — ^the  philosophy  that  underlies  the  associa- 
tion of  certain  groups  and  types  of  flowering  plants  with 
certain  definite  seasons  of  the  year;  the  principles  that  will 
show  how  this  association  accords  with  the  '^  eternal  fitness  of 
things." 

The  subject  is  of  broadly  interesting  scope,  but  its  treatment 
requires  caution  because  of  the  variety  of  somewhat  conflicting 
considerations  involved.  Obviously  the  aim  cannot  be  to  find 
any  single  absolute  principle  that  will  cover  all  cases,  but 
rather  to  make  some  broad  general  observations  that  shall 
embrace  all  the  diverse  circumstances  and  at  the  same  time 
express  each  with  greatest  definiteness.  The  field  for  investi- 
gation must  be  clearly  presented  and  have  its  data  determin- 
able with  certainty  and  completeness,  and  such  can  be  found 
in  the  flora  of  the  northern  U.  S.,  eastward  from  the  Rockies. 
This  has  been  more  thoroughly  studied  than  any  other  so 
large  section  of  American  flora,  and  is  familiar  to  a  large  pro- 
portion of  students. 

1  Condensed  for  The  American  Naturaust  from  a  more  extended  thesis  on  the 
subject. 

'  University  of  Chicago. 
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Taking  this,  then,  as  the  field,  here  is  the  problem  present- 
ing itself: — From  March  to  November  each  month  brings  a  new 
prospect  in  field  and  forest,  an  edition  of  flower-life  distinct- 
ively its  own ;  and  each  edition  seems  thoroughly  to  harmo- 
nize with  its  own  peculiar  season.  Each  oflFers  characteristic 
features,  and  every  careful  observer  can  feel  in  this  succession 
of  differing  forms  a  harmony  into  which  any  decided  change 
would  break  discordantly.  To  bring  this  more  forcibly  to  the 
mind,  conceive  for  a  moment  the  existing  series  somewhat 
transposed :  imagine  the  prairies  brilliant  with  Solidago  and 
dotted  with  the  purple  Aster  in  early  May ;  Trillium  adorning 
the  woodlands  in  September ;  the  vivid  Lilium  superbum  and 
the  flaming  Asclepias  tuberosa  in  the  April  meadows ;  Hepa- 
tica  and  Sanguinaria  in  mid-July ;  and  Epigsea  in  late  autumn. 
Entirely  aside  from  the  element  of  novelty,  such  a  picture 
would  be  bewilderingly  inharmonious,  and  its  features  out  of 
tune  with  their  position  by  virtue  simply  of  their  character, — 
in  this  there  would  be  an  appreciable  and  evident  lack  of  fit- 
ness. To  say  that  the  fall  flowers  are  not  the  spring  flowers,  or 
those  of  summer  are  neither,  merely  because  they  have  chosen 
at  random  this  season  or  that  is  neither  science  nor  common 
sense.  The  truth  is  forced  upon  us  that  the  various  groups  of 
flowering  plants  are  not  scattered  indiscriminately  from  one 
end  of  the  seasons  to  the  other,  but  are  regulated  by  definite 
systematic  principles ;  and  that  just  as  relations  can  be  traced 
between  physical  geography  and  geographical  distribution,  or 
between  plant-history  and  geological  periods,  so  is  there  a 
connection  between  the  relations  of  season  to  season  and  the 
relations  of  their  respective  floras. 

In  this  inquiry  we  see  constantly  the  impossibility  of  draw- 
ing sharp  lines  of  demarkation  between  successive  groups  of 
conditions;  and,  as  in  classification  systems,  so  in  serially 
arranging  successive  floras,  it  is  impossible  to  follow  a  linear 
order.  Also,  exceptional  instances  are  many,  and  hence,  to 
reach  conclusions  that  are  broadly  true,  predominant  types 
must  be  considered,  though  the  unusual  cases  may  be  in  them- 
selves manifestly  significant.  Only  a  broad  sweep  of  data  can 
bring  out  a  general  connection  between  the  multiplicity  of  con- 
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siderations.  To  this  end  it  will  be  reasonable  to  consider  the 
groups  of  flowering  plants  in  the  most  strictly  natural  order  of 
their  evolutionary  relationships,  from  the  lowest  up.  That 
this  evolutionary  system  is  largely  based  on  floral  structure  is 
suggestively  apropos  of  our  theme,  but  how  far  the  intimacy  of 
-the  connection  may  extend  the  further  development  of  the 
discussion  will  reveal. 

Passing  to  the  outline  of  recorded  observation  we  may  dis- 
cuss each  condition  of  the  problem  as  it  arises.  The  three 
seasons  considered  have  these  limits; — spring;  late  March, 
April,  May:  summer;  June,  July,  August:  autumn;  Sept- 
ember and  October.  All  statements  refer  only  to  the  area  about 
covered  by  Gray's  Revised  Manual :  the  U.  S.  north  of  Tennes-* 
see  and  eastward  from  west  Kansas. 

Of  the  two  series  of  flowering  plants,  the  Gymnospermse  and 
Angiospermse  modern  botany  concedes  that  the  former,  from 
their  near  approach  to  the  higher  Ptferidopyta,  represent  the 
lower  character  of  development,  though  the  highly  specialized 
ConifersB  may  rise  to  a  position  nearly  parallel  to  the  highest 
Angiospermae.  The  Coniferse  comprise  all  our  indigenous 
Gymnospermae ; — and  all  flower  in  the  spring  from  late  March 
to  earliest  May,  none  in  summer  or  autumn. 

In  the  Angiospermse,  the  Monocotyledons  and  Dicotyledons 
are  two  nearly  parallel  classes,  the  Monocotyls,  though  not 
transitional,  representing,  as  a  class,  a  lower  character  of  devel- 
opment than  the  Dicotyls.  Compare  first  the  two  classes  in  a 
general  manner:  The  indigenous  Dicotyls  number  much 
over  twice  the  indigenous  Monocotyls,  and  of  the  latter  over 
half  are  in  the  great  orders  Cyperacese  and  Graminacese.  And 
these  orders  demand  special  attention,  for  they  together  repre- 
sent one  of  the  most  remarkable  instances  of  high  specializa- 
tion in  the  whole. census  of  plant-life.  Apropos  of  this  let  us 
call  to  mind  for  further  use  the  five  characters  of  organic 
development  which  certain  carefully  systematic  evolutiontsts ! ! 
have  recognized : — typical  forms,  which  present  all  the  main 
characters  of  theii*  group  with  fullest  intensity ;  generalized' 
normal  which  have  the  normal  characters  somewhat  poorly 
developed  and  defined;  specialized-normaly  which  retain  the 
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normal  structure  but  with  evident  one-sided  development  of  it ; 
generalized'aberranty  which  depart  from  the  normal  but  drift 
toward  several  or  many  outside  relationships ;  and  specialized' 
aberrant,  which  go  off  on  a  distinct  individual  line  of  their 
own.  The  Cyperaese  and  Graminacese  are  spedalized'oberrant 
Monocotyls ;  and  as  they  depart  from  the  rest  of  the  Monoco- 
tyls  in  structure,  so,  in  the  main,  does  their  blooming  season 
stand  apart.  Though  extending  from  May,  it  culminates, 
particularly  with  the  Graminacese,  in  the  late  summer  and 
early  fall,  and  stretches  on  into  October.  With  reference  to 
all  other  Monocotyls,  note  that  by  far  the  majority, — typical, 
normal,  and  generdHzed'Oberranty — conlBne  their  blooming 
season  to  spring,  or  early  summer,  or  mid-summer,  though 
fewer  in  the  last.  But  in  late  summer  and  autumn  occur 
only  a  few  isolated  cases.  Indeed,  even  in  the  Glumacese 
excepted  in  the  last  statements,  the  great  predominant 
genus  of  Cyperacese,  the  genus  Carex,  including  much  over 
half  the  order,  belongs  strictly  to  May.  On  the  other  hand, 
the  Dicotyls,  the  higher  Angiospermse,  are  spread  straight 
through  the  seasons,  from  March  to  November,  represented 
by  forms  of  all  characters, — typical,  normal,  and  aberrant. 
Thus,  excluding  Graminacese  and  several  genera  of  Cyperacefe, 
the  Dicotyls  may  be  said  to  constitute  almost  the  entire  flora 
of  late  summer  and  of  autumn. 

The  Spadiciflorse  and  Liliifloree  form  two  fairly  distinct  sub- 
classes of  Monocotyls,  closely  parallel  and  somewhat  inter- 
related. Though  a  debatable  question,  the  imperfect  and 
reduced  flowers  so  general  in  the  Spadiciflorse  rather  justify 
the  conclusion  that  these  are  of  the  lower  order  of  development. 
Moreover,  throughout  this  subclass  diclinism  predominates, 
while  the  Liliiflorse  are  generally  both  hermaphrodite  and 
complete  and  with  well-developed  perianth. 

Normal  and  typical  Spadiciflorse  are  the  Aracese.  All  these 
flower  in  May  or  June,  except  Symplocarpus.  That  its  odor- 
ous scapes  push  out  of  the  swamp  mud  in  April  is  presumably 
a  provision  to  insure  cross-fertilization  of  the  inconspicuous, 
though  strong-scented,  spadices  before  they  are  hidden  by  the 
subsequent  growth  of  the  huge  rank  foliage.      Later,  through 
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the  summer,  flower  the  Typhacese,  which,  as  generaHzed'aber- 
rant  Spadiciflone,  represent  a  rather  more  advanced  degree  of 
specialization  than  most  Aracese.  Also  in  mid-summer  come 
the  remarkable  little  Lemnacese,  usually  considered  a  highly 
specialized'aberrant  oSshooi  from  Aracese,  though  the  connection 
is  doubtful. 

Among  Liliiflorae  the  three  apocarpal  orders,  Alismacese, 
Juncaginacese,  and  Naiadacese,  form  a  remarkably  aberrant 
group,  of  few  species,  but  wide-spread,  particularly  Sagittaria 
and  Alisma.  AH  come  in  late  summer,  and  some  among  the 
exceptional  non-glumaceous  Monocotyls  of  autumn.  Potamo- 
geton,  in  Naiadacese,  numbers  a  good  many  species,  and  comes 
late;  but  note  that  the  genus  is  one  of  the  most  peculiarly 
specialised. 

All  the  Spadiciflorse  and  Apocarpal  Liliiflorse  are  scarce  a 
tenth  of  the  remaining  Monocotyls,  the  Syncarpal  Liliiflorse. 
This  division  naturally  subdivides  into  the  Hypogynse  and 
Epigynse,  somewhat  parallel  and  closely  inter-related.  In  the 
light  of  our  present  knowledge  of  the  morphology  of  the 
hypogynous  and  epigynous  flower  there  can  be  no  doubt  that 
the  Epigynae  here  represent  the  higher  order  of  development, 
although  many  Hypogynse  may  rise  to  a  more  than  equivalent 
degree  of  specialization, — precisely  as  the  genus  Felis  is  con- 
sidered to  represent  a  lower  order  of  development  but  a  higher 
degree  of  specialization  than  the  anthropoid  apes. 

In  the  non-glumaceous  Hypogynae  most  prominent  is  the 
order  Liliacese,  in  which  are,  pre-eminently,  typical  and  normal 
forms.  Among  the  normal,  particularly  the  more  generalized, 
the  first  bloom  in  late  April, — notably,  for  instance,  Erythro- 
nium,  about  the  earliest  of  Monocotyls.  Scarcely  later  come 
Trillium,  Uvularia,  Smilacina,  Polygonatum,  Maianthemum, 
and  others.  Other  genera  extend  through  May  and  early 
June,  and  a  few,  finally,  belong  to  mid-summer.  Certain  of 
these  last,  as  Allium  and  Smilax,  are,  though  normal, 
markedly  more  specialized  than  the  principal  spring-flowering 
genera.  But  the  mid-summer  genus  Lilium  claims  peculiar 
prominence  as  an  ideally  "  typical "  genus  in  all  the  term 
implies.       Lilium  philaddphicurrij  L.  catesbssi,  L,   canadense, 
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and  L.  superbum  stand  together  in  the  July  meadows  as  the 
type  of  their  order  and  of  the  Hypogynse.  Their  high  order 
of  development  and  their  blooming  season  has  a  significant 
bearing  on  our  problem.  The  aquatic  Pontederiaceae  and  the 
ephemeral  Commelinacese,  both  few  in  species,  and  the  odd 
genera  Aletris  and  Xyris,  are  of  mid-summer.  With  Smilax 
comes  the  nearly-related  Dioscorea.  Markedly  conspicuous 
mid-summer  Hypogynae,  rather  intermediate  between  Liliacese 
and  Cyperacese,  are  the  widespread  and  aberrant,  glumaceous 
types,  Juncacese.  But  even  these  are  less  highly  specialized 
than  the  two  great  orders  Cyperacese  and  Graminaceae,  com- 
prising over  half  of  all  our  Monocotyls.  The  Graminaceae  are 
unquestionably  the  more  highly  specialized,  and  as  distinctly 
aberrant,  among  Liliiflorae,  as  are  the  Lilia  typical.  Their 
period  of  greatest  predominance  extends  from  mid-July  well 
into  October.  In  Cyperaceae  it  is  curious  that  over  half  the 
order,  the  great  genus  Carex,  attains  full  perfection  in  May ; 
while  the  type-genns  Cyperus  belongs  to  August  and  Sept- 
ember, most  other  genera  to  mid-summer,  and  a  few  to  June. 
But  mark  especially :  all  the  summer  and  fall  Cyperaceae, 
save  a  very  few,  are  hermaphrodite,  while  Carex  is  entirely 
unisexual.    The  significance  of  this  will  come  up  later. 

The  review  of  Monocotyls  closes  with  the  Epigynous  Lilii- 
florae, a  small  group  compared  with  the  Hypogynae,  but 
peculiarly  interesting.  Of  the  generalized-normal  order  Amaryl- 
lidaceae  we  have  only  one  wide-spread  species,  the  little 
Hypoxis,  of  early  summer.  Iris  comes  in  the  spring  and 
Sisyrinchium  a  little  later,  both  rather  specialized  genera. 
Finally,  the  crowning  glory  of  its  class  is  the  highly  specialized 
order  Orchidaceae.  Late  in  May  come  the  earliest  forms, — 
Orchis,  Arethusa,  and  Corallorhiza.  In  early  June : — Pogonia, 
Liparis,  Calopogon,  Listera,  several  green  Habenarias,  and  the 
splendid  genus  Cypripedium.  The  succession  of  species  in  this 
genus  is  instructive : — Earliest,  in  late  May,  comes  the  little 
white  C.  candidum;  a  little  later  the  low  stem  less  type  with 
its  large  complicated  flower,  C.  acavle;  still  later  the  small- 
flowered  but  tall-growing  C.  parviflorum ;  later  yet,  the  large 
cousin  of  the  last,  C.  pvbescens ;  and  latest,  late  in  June,  most 
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robust,  vigorous,  and  conspicuous,  the  splendid  C.  spedabUe. 
In  late  June  and  through  July  come  other  Pogonias  and 
Corallorhizas ;  Microstylis,  Goodyera,  and  one  or  two  Spiran- 
thes,  and  all  the  most  beautiful  Habenarias.  Last,  in  Septem- 
ber and  October,  singularly  isolated  from  nearly  all  their  kins- 
man, are  several  of  the  little  Spiranthes, — why  they  come  thus 
is  a  baffling  question.  Retrospectively  we  remark  that  of  non- 
glumaceous  Liliiflorse  the  two  predominant  orders  are  Liliacese 
and  Orchidacese;  that  the  first  are  largely  normal  and 
generalized,  the  second  aberrant  and  specialized ;  and  that  the 
first  predominate  in  the  spring,  the  second  in  summer. 

In  the  Dicotyls  two  quite  distinct  subclasses  may  be  recog- 
nized :  the  one,  the  DiclincB,  is  a  very  natural  group,  small  but 
of  jgreat  importance,  embracing  the  closely  related  orders  of 
trees  and  shrubs,  Platanacece,  Juglandacece,  Cupuliferse,  and 
Salicacece;  the  other,  vastly  the  larger,  exhibits  a  broad, 
rather  indefinite  range  of  characters,  and  may  be  termed,  in 
contra-distinction,  the  "  Hermaphroditse,"  because  hermaphro- 
ditism, though  by  no  means  universal,  predominates  in  it. 
The  Diclinse  obviously  approach  the  Coniferfie,  among  Gymno- 
epermse,  in  wood-structure  and  manner  of  growth,  and  in 
amentaceous  diclinous  inflorescence.  Whence  there  is  just 
reason  to  consider  them,  though  wonderfully  specialized,  of  a 
lower  character  of  development  than  the  Hermaphroditae. 
Unisexual  flowers,  or  the  analogues  of  unisexual  flowers,  are 
the  rule  in  Gymnospermse  and  the  higher  Pteridophyta,  and 
hence  it  reasonably  follows  that  diclinous  Angiospermee  are 
lower  than  hermaphrodite;  and,  further,  diclinism  in  all 
Angiospermae  is  either  a  perpetuation  of  the  ancestral  type  or 
a  reversion  to  it.  In  Diclinee  and  in  the  Spadicifloral  Mono- 
cotyls  it  is  probably  a  perpetuation ;  in  Carex,  many  Gramin- 
acese,  and  elsewhere  among  Angiospermse,  more  likely  rever- 
sion, retrogressive  evolution.  Note  here  the  peculiar  fact  that 
in  spring,  from  early  March  to  June,  blossom  these  diclinous 
groups : — all  Coniferse,  the  Aracese,  the  great  genus  Carex,  the 
Diclinse,  the  Lauracese,  several  diclinous  Ranunculaceee,  Urti- 
caceae,  and  many  others;  while  in  summer  and  fall  come 
only  : — a  few  Alismacese  and  Typhaceie,  many  Graminacese, 
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the  Euphorbiacese,  some  Urticacese,  and  a  few  other  isolated 
cases,  but  altogether  a  comparatively  small  number, — espe- 
cially so  because  the  Graminacese  mentioned  rarely  have 
spikes  entirely  of  unisexual  flowers  and  hence  do  not  strictly 
fit  the  case.  The  diclinism  occurring  in  many  Compositse  is 
not  referred  to,  because  it  is  not  analogous  to  diclinism  in  other 
plants,  and  the  Compositse  are  relegated  to  a  category  of  their 
own  by  their  highly  specialized  inflorescence; — ^their  diclinous 
"  capitum  "  is  functionally  equivalent  to  a  single  perfect  flower 
in  other  Angiosperms.  The  blossoming  of  so  many  trees, 
especially  the  Diclinse,  in  earliest  spring,  before  leaf-budding, 
must  evidently  have  at  least  partial  connection  with  anemo- 
philous  cross-fertilization. 

The  Hermaphroditse  (this  term  only  signifying  a  predomin- 
ant character)  parts  naturally  into  the  Choripetalce  and  Sympe- 
talie,  nearly  parallel  and  somewhat  inter-related.  The  first 
includes  the  Incompletse  (so-called  Apetalee),  which  cannot  be 
naturally  made  a  separate  division.  It  is  conceded  now  that 
the  Sympetalse  are  higher  than  the  Choripetalse,  though  the 
divisions  are  not  successive,  save  in  that  the  first  probably  rose 
from  some  aberrant  form  of  the  second.  There  are  three  clear 
sub-divisions  of  the  Choripetalse,  partly  serial  and  partly 
parallel, — Hypogynse  (including  so-called  Disciflorae),  Perigy- 
nse,  and  Epigynce.  The  Epigynse  are  past  question  the  highest, 
and  the  Perigynse  rather  intermediate. 

Earliest  of  the  Hypogynse  are  the  Ranunculaceie,  peculiarly 
normal  and  typical  and  distinctively  spring-flowering,  extend- 
ing from  mid-April  to  early  June.  Hepatica,  Anemonella, 
Caltha,  Ranunculus,  Aquilegia, — all  synonymous  with  spring. 
Note  that  the  more  specialized  forms,  such  as  Aquilegia,  Del- 
phinium, Aconitum,  etc.,  are  the  later,  and  some  Clematis 
belongs  to  summer.  With  this  early  order  come  also  our 
Magnoliaceae  and  Berberidacea} ;  late  in  May  the  Dicentra  and 
Corydalis;  through  May  and  June  the  particularly  natural 
and  normal  order  Crucifene,  more  specialized,  however,  than 
Ranunculacese.  In  April  comes  that  wonderfully  symmetrical 
and  typical  form  of  the  Papaveracea^,  the  Sanguinaria. 
Remarkably  aberrant  in  habit,  but  rather  generalized  in  floral 
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structure  is  the  Sarracenia.  It  blossoms  in  latest  May  and 
early  June.  Among  the  earliest  blossoms  is  the  so  abundant 
little  normal  type,  Claytonia.  Viola  is  a  large,  distinctive,  and 
cosmopolitan  genus,  rather  specialized-normal  in  character. 
Oddly  enough  it  has  species  in  bloom  from  April  to  October, 
some  blossoming  both  spring  and  fall,  besides  producing 
cleistogamous  flowers  all  summer.  Yet  even  in  so  constantly 
present  blossoms  we  easily  recognize  a  period  during  which 
they  reach  by  far  their  greatest  abundance  and  perfection,  viz. : 
May  and  June.  Two  unique  orders  belong  to  summer, 
Cistacese  and  Hypericacese,  the  second  the  later  and  remark- 
able particularly  for  its  polyadelphous  stamens.  The  incom- 
plete flowered  Urticacese  belong  mainly  to  summer,  all  s^ve 
the  group  of  spring-flowering  shrubs  and  trees.  Moms,  Celtis, 
Planera,  and  Ulmus.  All  these  are  diclinous  or  polygamous, 
and  Ulmus  seems  to  possibly  and  probably  connect  its  order 
with  the  Diclinse, — like  these  it  flowers  in  March  and  early 
April.  Turning  back  to  the  near  relatives  of  the  Ranun- 
culacese  we  find  in  mid-summer  the  aquatic  genera  Cabomba, 
Brasenia,  Nymphsea,  Nuphar,  and  Nelumbo,  all  specialized- 
normalf  practicularly  Nelumbo,  the  latest  to  flower.  The 
so-called  Discifloral  Hypogynae  rank  somewhat  above  such 
typical  forms  as  the  Ranunculacese  and  Cruciferce,  and  among 
them  stand  several  important  summer  orders: — Caryophyl- 
laceae ;  Malvaceae  ;  the  strange  Euphorbiacea)  of  July,  August, 
and  September ;  and  the  Geraniacese,  of  which  the  aberrant 
Impatiens  is  latest.  Anacardiaceoe  belong  to  June.  But  the 
two  tree-families,  Tiliacese  and  Sapindacese  come  in  spring  and 
early  June. 

In  the  Perigynse  the  preeminently  normal  and  typical  order 
is  Rosaceae,  standing  here  as  the  Ranunculaceee  among 
Hypogynae.  Somewhat  later  than  the  latter  order  in  starting 
the  Rosaceae  reach  perfection  in  late  May  and  through  June. 
At  much  the  same  time,  but  scattered  along  later  into  the 
summer,  cotaes  the  less  normal  order  Saxifragaceae,  of  which 
the  aberrant  genus  Parnassia,  an  odd  little  type,  holds  an  iso- 
lated place  in  the  late  autumn  flora.  The  distinctive  order 
Leguminosae,  by  far  the  most  numerous  of  our  Choripetalae, 
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flourishes  throughout  the  summer  and  wellinto  autumn.  The 
aberrant  Drosera  is  summer-flowering.  Khamnaceae,  and^ 
particularly,  the  diclinous  Lauracese,  and  the  Hamamelidacese, 
belong  to  spring, — though  Hamamelis,  oddly  enough,  blooms 
in  October. 

As  the  typical  Hypogynse  are  characteristic  of  spring,  so  the 
several  more  important  orders  of  Epigynse  belong  peculiarly 
1o  summer  and  early  fall : — ^the  great  order  Onagracese,  and 
the  Lythracese ;  in  late  summer  the  strangely  organized  Passi- 
flora ;  in  hottest  July  our  Cactaceae,  pushed  up  from  the  south- 
west ;  and  in  fullest  sovereignty  in  July  and  August,  though 
stretching  from  May  to  October,  the  widespread  Umbelliferse ; 
the  peculiar  tropical  Cucurbitacese  from  July  to  October ;  the 
more  generalized  Araliacese  mainly  in  spring ;  and  the  shrubs 
and  trees  of  the  Cornaceae  also  early.  The  anomalous  Asarum 
and  Aristolochia  are  scattered  from  May  to  July. 

The  Sympetalse  part  naturally  into  the  Hypogynse,  isocarpal 
and  anisocarpal ;  and  the  Epigynse.  ^  In  Hypogynse  typical 
Isocarpae,  the  more  generalized  group,  are  Ericaceae,  coming 
from  earliest  spring  late  into  May  and  early  June,  and,  at  the 
same  time,  the  Diapensiaceae  and  Primulaceae,  the  last  rather 
later.  Pyroleae,  in  which  there  is  a  reversion  to  charipetalism, 
extend  into  July.  Polemoniaceae,  somewhat  transitional  to  the 
Anisocarpae,  bloom  through  May,  June  and  July.  In  Aniso- 
carpae  note : — the  tree-order  Oleaceae,  early  flowering ;  the  par- 
asitic Orobanchaceae,  scattered  from  April  to  October ;  Catalpa 
and  Bignonia  in  spring,  and  the  brilliant  Tecoma  radicans  in 
July;  the  Borraginaceae,  few  in  spring,  reach  perfection  in 
summer;  CJonvolvulaceae  and  the  unique  Solanaceae,  from 
mid-summer  into  autumn  ;  the  aquatic  UtriculariaceaB,  entirely 
in  summer ;  the  great  specialized  orders  Scrophulariaceae  and 
Labiatae,  throughout  the  seasons  but  in  greatest  predominance 
from  mid-summer  late  into  autumn ;  also  then  the  Verbenaceae. 
Apocynaceae  and  the  highly  spedalized-aberrant  Asclepiadaceae 
come  in  mid -summer.  Characteristic  of  autumn  are  the 
Gentianaceae,  whose  relation  to  the  two  last  named  orders  gives 
them  a  high  rank.  A  few  species  occur  much  earlier  than  the 
typical  genus  Gentiana. 
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Turn  to  the  Epigynse : — Caprifoliacese  and  Rubiacese,  though 
scattered,  predominate  in  summer;  Campanulacese,  partic- 
ularly in  late  summer  and  in  autumn, — the  iBnest  type  (Z 
americana,  coming  in  September.  Late  in  summer  and  in 
September,  the  Lobeliacese  are  in  fullest  perfection, — the 
splendid  Lobelia  cardinalis  and  L.  syphilitica  being  late.  And 
lastly,  we  meet  the  vast  order  Compositse,  undoubtedly  nearly 
the  highest  of  flowering  plants.  So  numerous  a  group  would 
naturally  spread  throughout  the  seasons,  but  mark : — it  comes 
in  all  its  glory  late  in  August  and  straightway  through  the 
autumn,  when  we  have,  among  many,  those  gorgeous  genera, 
Solidago  and  Aster.  Here  the  fact  confronts  us,  that  in  the 
autumn  the  higher  Sympetalse  hold  sweeping  predominance 
over  the  higher  ChoripetalsB. 

Few  data  of  any  consequence  have  been  omitted  from  this 
review,  and  the  evolutionary  system  followed  has  been  defined 
step  by  step  because  upon  it  the  fabric  of  the  argument  mainly 
depends.  The  deductions  are  these : — From  early  spring  to  late 
autumn  there  is  a  progression  in  the  general  character  of  theflmoer- 
groups,  from  the  lower  to  the  higher, — successive  groups  succeeding 
each  other  in  time,  parallel  groups  coming  synchronously.  And 
the  later  in  order  may  be  types  of  a  higher  character  of  devel- 
opment, or  they  may  be  specializations  of  a  group  whose  normal 
forms  belonged  to  an  earlier  season.  In  their  blooming  season, 
tlie  more  perfect  succeed  the  more  simple  ;  the  aberrant,  the  normal ; 
the  specialized,  the  generalized.  But  with  the  general  observation 
arise  certain  modifying  conditions.  The  blooming  period  may 
sometimes  vary  from  the  general  rule  to  better  bring  the  flowers 
among  the  most  favorable  conditions  for  cross-fertilization,— 
in  the  case  of  anemophilous  pollination  before  referred  to ;  or, 
even  more  obviously,  in  the  case  of  entomophilous  pollination, 
though  here  it  is  often  doubtful  whether  the  flower  adapts 
itself  to  the  insect's  season  or  vice  vei*sa.  Again,  plants  that 
are  frontiersmen  from  the  characteristic  vegetation  of  a  hotter 
cUme  may  be  expected  in  the  hottest  of  the  seasons, — e.  g. :  the 
Cactacese.  There  is  an  evident  limitation  of  the  flowering  of 
our  trees  and  shrubs  to  spring  and  earliest  summer.  This  may 
largely  be  due  to  the  excess  of  vital  energy  held  stored  up  in 
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woody  trunks  and  branches, — ^and  in  Coniferse  in  the  evergreen 
foliage, — ready  to  burst  forth  with  the  first  coming  of  warmth. 
Piclinism  is  most  frequent  in  the  spring  months, — where  this 
occurs  in  the  lower  groups  of  plants  the  case  is  covered  by  the 
general  principle;  but  when  diclinism  obtains  in  highly 
specialised  forms,  aS  a  result  of  retrogressive  evolution,  the 
problem  becomes  difficult, — the  interesting  question  suggests 
itself:  Does  reversion  in  structure  here  revert  the  flowering 
period  to  an  earlier  season?  As  a  case  in  point,  recall  the 
genus  Carex.  Again,  there  is  a  determining  function  in  the 
Qharacter  of  the  flower's  habitat : — The  spring  flowers  seek 
largely  the  protection  of  the  woodlands ;  marsh-plants  reach 
perfection  mainly  in  latest  spring  and  through  the  summer, 
lihough  some,  like  Caltha,  are  early ;  the  aquatics  of  ponds  and 
river  glory  in  the  summer  sun ;  and  the  flowers  of  meadow 
and  prairie  and  thicket-margin  luxuriate  from  mid-summer  to 
the  end  of  autumn.  This  last  recalls  the  recent  observations 
of  Conway  McMillan  on  "  tension-line  flora,"  and  we  note  with 
interest  that  the  highly  organized  tension-line  flora  gives  us 
our  later  blossoms  to  a  large  extent.  Further,  every  practical 
botanist  knows  that  the  herbaceous  flora  of  summer,  as  a  whole, 
shows  a  great  advance  in  vegetative  luxuriance  over  the  corre- 
sponding flora  of  spring.  But  it  does  not  follow  that  that  of 
fall  in  turn  advances,  for  vegetative  luxuriance  means 
primarily — heat.  Yet  the  truth  remains  that  this  is  not  the 
fundamental  criterion  of  plant  aristocracy, — in  the  giant  cal- 
amite  of  geologic  ages  flowed  humbler  blood  than  flows  to-day 
in  the  dandelion  of  our  backyard  grass-plots.  So  each  new 
factor  that  arises,  far  from  weakening,  but  adds  significance  to 
the  fundamental  principle. 

Here  the  question  rises :  Why  should  there  be  a  correspond- 
ence between  the  course  of  the  flower  seasons  and  the  system 
of  floral  evolution  ?  Solve  this,  and  the  "  philosophy  of  flower 
seasons"  is  an  open  riddle.  But  for  the  present  it  is  only 
possible  to  indicate  the  direction  in  which  the  answer  prob- 
ably lies:  The  most  simple  and  generalized  forms,  coming 
first  in  the  course  of  floral  evolution,  have  had  the  longest  time 
in  which  to  adapt  themselves  to  existent  climatic  conditions; 
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and,  reciprocally,  climatic  conditions  have  become  more  and 
more  favorable  to  the  rapid  development  of  the  said  forms. 
So  a  floral  type  that  ages  ago  would  have  reached  its  perfection 
only  after  a  long  continuance  of  favoring  season,  now  may 
burst  into  the  fulness  of  its  maturity  with  the  first  warmth  of 
spring.  But  as  change  succeeded  change  in  the  course  of  time, 
a  maximum  point  would  be  reached,  from  which  the  condi- 
tions would  become  less  and  less  favorable  to  the  rapid  devel- 
opment of  types  surviving  from  an  earlier  age.  Then  these 
would  dwindle  from  the  earth, — ^replaced,  driven  out,  by  those 
that  had  come  into  existence  in  a  later  age.  Thus,  in  the  ages 
to  come,  the  early  flowers  of  to-day  will  disappear;  to  be 
replaced  by  what  are  now  our  later  flowers ;  whose  place,  in 
turn,  will  be  filled  by  forms  that  are  yet  to  be.  All  this  is  but 
a  bare  suggestion,  yet  in  it  may  be,  perchance,  the  spark  of 
truth  that  will  guide  further  observation  to  a  more  definite 
decision. 

This  very  relation  between  flowers  and  seasons  that  the 
evolutionary  floral  system  brings  to  light,  may,  in  turn, 
modify  somewhat  that  system,  and  so  eradicate  many  seeming 
anomalies.  And  thus  the  added  law  may  be  better  established 
by  the  perfecting  of  the  fundamental  one, — and  vice  versa. 
This  consideration  cannot  be  ignored. 

In  the  light  of  all  these  facts  and  their  regulating  principles 
we  can  feel  with  fullest  power  that  harmony  of  relations  in 
the  flora  of  each  succeeding  month, — a  harmony  to  which 
even  the  casual  observer  cannot  be  insensible.  The  quarter  of 
our  country  we  have  scanned  is  a  wide  sweep — coast-plain, 
hill-regions,  mountains,  and  prairie ;  and  if  it  offers  so  signifi- 
cant suggestions  we  can  justly  say,  inductively,  that  there  must 
be  much  here  that  is  of  far  wider  application.  At  least,  there 
is  full  cause  to  believe  that  more  extended  research  in  this 
little-tested  field  of  flower  philosophy  will  be  well  repaid  ;  and 
it  may,  further,  open  up  an  analogous  field,  yet  unthought-of, 
in  the  realms  of  lower,  flowerless,  plant-life.  The  story  told, 
we  realize  that  its  plot  is  simply  another  instance  of  the 
expression  of  universal  law  in  that  which  rather  seems  a  law 
unto  itself. 
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THE  MORPHOLOGY  OF  ROOT  TUBERCLES  OF 
LEGUMINOSiE. 

Albert  Schneider,  M.  D.^ 

The  object  of  this  research  was  to  give  a  more  detailed 
account  of  the  anatomical  structure  of  root  tubercles,  thus 
adding  perhaps  somewhat  toward  clearing  up  some  of  the 
difficulties  in  the  comparatively  little  known  field  of  teratology. 
It  is  true  much  labor  has  been  expended  in  the  endeavor  to 
fet  a  correct  understanding  of  "  symbiosis  "  and  the  relation 
of  Rhizobia  to  certain  plants.  The  life  hi^ry  and  morphol- 
ogy of  the  root  bacteria  have  received  most  of  the  attention 
while  the  tubercles  themselves  have  been  almost  entirely  for- 
gotten. Frank,  who  has  done  much  in  this  line  of  research 
oflFers  but  little  concerning  tubercle  morphology.  Nearly  all 
of  his  attention  is  directed  toward  the  "Bakteroiden.^^  The 
same  is  true  of  Beyerinck,  Brunchorst,  Waronin  and  the  others. 
Some  of  the  pupils  of  Frank  have  also  made  noteworthy 
Tesearches  concerning  Rhizobia.  Recently  Frank  and  Moeller* 
have  engaged  in  a  controversy  with  regard  to  the  "Dimorphis- 
mxjLs  der  WurzelhaoUchen  der  ErhseJ^  Frank  has  also  described 
the  lenticular  structure  of  root  tubercles.  Beyond  this,  little  of 
importance  seems  to  have  been  done  with  root  tubercle  mor- 
phology. 

In  my  own  researches,  mature  tubercles  were  taken  from 
various  Leguminosse  toward  the  close  of  the  vegetative  period, 
since  at  that  time  tissues  have  acquired  their  most  marked 
morphological  characteristics.  The  earlier  stages  of  develop- 
ment wore  studied  at  various  periods  of  the  season.  The  final 
summing  up  was  not  completed  until  late  in  the  year.  (Dec., 
1892.) 

The  tubercles  are  in  themselves  abnormal  growths  produced 
by  the  local  irritation  of  certain  organisms,  the  Rhizobia ;  and 

1  The  investigations  described  in  this  paper  were  carried  on  in  the  laboratories  of 
botany,  of  the  University  of  Minnesota. 
»  Berichte  der  deutsch.  bot.  Ges.,  Hefte  3  und  5,  1892. 
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etiologically  resemble  those  growths  produced  by  certain 
animals  as  for  example  the  Heterodora  or  AnguiUula  cysts  found 
on  some  roots.  Morphologically,  however,  they  are  clearly 
distinct. 

In  some  cases  these  tubercles  make  their  appearance  shortly 
after  germination.  In  others  not  until  plants  have  reached 
the  flowering  stage  or  even  later.  In  some  cases  they  do  not 
appear  at  all,  that  depending  upon  the  nature  of  soil  in  which 
the  plants  grow  as  explained  by  Frank^  and  others.  The 
macroscopic  appearances  of  some  tubercles  have  been  more  or 
less  perfectly  described  in  a  previous  article.*  The  form  is 
<iuite  constant  in  a  given  species  of  plant.  In  Phaseolus 
vulgaris  and  Amphicarp(ieacomo8a,  for  instance,  they  are  spheri- 
cal. In  Melilotus  alba,  Pisum  sativum^  Trifolium  pratense  and 
Trifolium  repens  they  are  oblong,  narrow  at  point  of  attachment, 
often  slightly  forked,  cordate  or  pear  shaped.  Usually  they 
occur  singly,  less  often,  as  for  example  in  Melilotus  alba  they 
grow  into  large  grape-like  bunches.  Like  root  branches  they 
usually  develop  acropetally  though  there  are  numerous  excep- 
tions. They  are  most  common  on  roots  near  the  surface  of  the 
soil ;  sometimes  they  are  found  at  a  considerable  depth.  They 
are  never  found  in  close  proximity  to  growing  root  tips.  They 
occur  either  on  the  main  root  or  its  branches. 

Tubercles  seem  always  to  develop  exogenously.  The  direct 
causes  of  their  development  are  the  Rhizobia,  of  which  there 
are  at  least  several  species.*  Predisposing  causes  are,  nature  o^ 
soil  and  condition  of  atmosphere  as  to  temperature  and  mois- 
ture, etc.  The  various  kinds  of  Rhizobia  appear  to  be  more 
or  less  abundant  in  all  normal  soil.  Whenever  a  given  species 
finds  a  suitable  lodging  place  on  the  root-surface  it  multiplies 
and  by  some  means  gains  access  to  one  or  more  of  the  surface 
■cells  and  infection  is  completed.  Just  how  infection  takes 
place  is  not  definitely  known.  It  is  thought  that  the  Rhizobia 
have  the  power  to  dissolve  the  cell  membrane  of  the  host ; 
just  how  is  not  stated.     Frank,  Moeller^  and  others  maintain 

'  Pilz  symbiosa  der  Leguminosen,  1890. 

*  Bulletin  Torrcy  Bot.  Qub,  July,  1892. 

*  Bulletin  Torrey  Bot.  Club,  July,  1892. 

^  Ber.  der  deutsch.  bot.  Ges.,  Heft  5, 1692. 
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that  infection  takes  place  by  means  of  the  ^^Infehtionsfaden" 
This  seems  improbable  since  the  '^Infektionsfdden^'  are  not 
always  present.  I  could  find  no  trace  of  them  in  Phaseolus 
vulgaris.  They  are  sometimes  present  in  Trifolium  pratense.  I 
have  been  unable  to  find  them  in  Robinia  paeudacada,  although 
Moeller  states  that  they  are  present.  In  all  those  cases  in 
which  I  found  them  I  could  detect  no  connection  between  them 
and  the  Rhizobia.  They  are  sometimes  found  in  tissues  out- 
side of  the  tubercle  having  no  apparent  connection  with  it. 
In  chemical  behavior  and*  microscopical  appearance  the 
^^InfektioTisfdden^^  dififer  considerably  from  the  Rhizobia.  The 
^'Infektionsfdden"  consist  of  a  more  highly  refractive  albumin- 
oid substance  and  stain  less  readily  than  the  Rhizobia.  I  have 
often  found  them  in  old  tubercles  of  Trifolium  pratense  in 
which  the  Rhizobia  and  cell  protoplasm  had  been  almost 
wholly  removed  showing  that  they  have  a  greater  vitality  than 
either  the  plant  cell  or  the  Rhizobia.  Heretofore  no  one  has 
been  able  to  detect  a  membrane  on  the  '^Infektiomfdden.'* 
Recently  Moeller^  has  announced  the  discovery  of  a  cellulose 
membrane  surrounding  the  "Bacteria  zooglese" — ^^InfeUionB- 
fdden,'*  This  membrane,  he  asserts,  is  secreted  by  the  cell  pro- 
toplasm as  a  protection  against  the  intruding  bacteria  (Rhizo- 
bia). In  the  same  article  Moeller  notes  that  the  bacteria 
(Rhizobia)  have  the  power  to  dissolve  cellulose.  These  state- 
ments are  certainly  a  little  diflBcult  to  understand.  It  would 
seem  improbable  that  the  bacteria  (Rhizobia)  should  at  one 
and  the  same  time  dissolve  cellulose  and  also  have  a  coating 
of  it  deposited  on  them  as  a  protection  against  their  intrusion. 
It  is  known  that  eggs  of  parasites,  larvae  in  the  resting  stage, 
calcium  oxalate  crystals,  etc.,  when  found  in  plant  tissues  have 
had  secreted  around  them  a  coating  of  cellulose.  In  such 
cases,  however,  the  foreign  substance  does  not  at  the  same  time 
have  the  power  of  dissolving  cellulose. 

Without  going  into  further  discussion,  it  is  known  that  the 
Rhizobia  gain  access  to  the  interior  of  the  surface  root-cells 
where  they  multiply  rapidly.  By  their  irritating  presence, 
increased  protoplasmic  action  takes  place.     Not  only  do  the 

'  Bcr.  der  deutsch.  bot.  Gcs.,  Heft  5, 1892. 
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infected  cells  grow  and  multiply  much  more  rapidly  but  the 
adjoining  cells  likewise  take  on  increased  activity.  On  micro- 
scopic examination  there  will  be  noted  a  slight  protuberance, 
swelling  outward  but  still  covered  by  the  root  epidermal  layer. 
This  incipient  tumor  consists  of  two  kinds  of  meristematic 
tissue,  the  centrally  located  portion  of  infected  cells  and  the 
adjoining  outer  portion  of  noninfected  cells.  This  meristem 
tissue  is  engaged  in  active  cell  division.  The  original  infected 
cells  divide  and  produce  auto-infected  daughter  cells.  Out- 
wardly a  corky  tissue  is  developed  from  a  distinct  phellogen 
layer,  usually  one  or  two  cells  in  thickness.  These  phellogen 
cells  divide  tangentially  and  often  contain  starch  and  calcium 
oxalate  crystals.  I  have  found  a  cork  layer  on  all  tubercles 
examined  thus  far.  Centrally  cell  division  goes  on  less  rapidly 
until  the  pericambium  of  the  root  is  reached  which  is  also 
involved  in  the  change.  A  vascular  bundle  starts  from  the 
root-vascular  system  and  extends  peripherally  toward  the 
infected  area  until  quite  near  it  where  it  divides  into  from  four 
to  seven  branches  which  continue  centrifugally  (in  reference 
to  root)  through  the  outer  part  of  the  tubercle  meristen  to  near 
its  apex.  These  vascular  bundles  consists  of  conducting 
vessels,  like  those  of  the  root,  surrounded  by  bast  cells :  the 
whole  is  encircled  by  a  sheath  of  cells  whose  outer  walls  are 
considerably  thickened. 

In  spherical  tubercles  the  cambium  is  of  equal  thickness  in 
all  parts.  In  elongated  and  irregular  forms  the  meristematic 
tissue  is  more  abundant  in  the  extended  points,  that  is,  there 
may  be  one  or  more  apical  areas  in  the  same  tubercle.  The 
cambium  cells  are  of  the  ordinary  small,  angular,  closely  uni- 
ted, rather  thin  walled  variety.  The  cells  may  divide  in  any 
plane.  The  cork  layer  usually  consists  of  thin  walled  rect- 
angular cells,  often  with  intercellular  air  passages.  In  PhaseoluB 
vulgaris  the  cork  cells  are  considerably  rounded,  in  Robinia 
they  are  rather  irregular.  The  entire  cork  layer  is  continuous 
with  the  unchanged  endodermal  layer  of  the  root.  The  entire 
tubercle  is  covered  over  by  an  epidermal  layer  of  cells  contig- 
uous with  that  of  the  root.  No  root-hairs  are  present.  Early 
in   the  development  of  the  tubercle  the  root-hairs  become 
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dwarfed  and  soon  disappear.  The  plant  can  no  longer  use 
them  as  organs  of  absorption  on  account  of  the  impervious 
layer  of  cork.  The  tubercle  receives  its  nourishment  by  means 
of  the  vascular  bundle  system  and  the  parenchymatous  con- 
ducting tissue  of  the  root  which  is  continuous  with  that  of  the 
tubercle.  The  outline  of  the  infected  area  is  wavy,  there  being 
a  depression  before  each  vascular  bundle  as  seen  in  a  cross 
section.  Single,  or  groups  of  noninfected  cells  are  generally 
distributed  through  the  infected  area.  In  the  centre  may  be 
found  a  noninfected  area  of  considerable  size,  as  in  Robinia 
pseudacacia.  The  infected  cells  resemble  those  of  the  nonin- 
fected cambium  in  that  they  are  angular  and  closely  united, 
there  being  no  intercellular  spaces.  They  diflfer  in  that  they 
are  much  larger  and  in  that  they  have  undergone  peculiar 
protoplasmic  and  nuclear  changes.  The  cells  are  entirely 
filled  with  Rhizobia  and  protoplasm.  The  Rhizobia  feed  upon 
the  cell  protoplasm  and  in  turn  appropriate  for  the  use  of  the 
plant  the  free  nitrogen  of  the  air.  In  the  case  of  Rliizobium 
mutabUe  the  abundant  food  supply  causes  it  to  become  much 
enlarged  and  to  assume  various  forms  during  the  season,  hence 
the  name.  No  other  species  seem  to  undergo  such  extensive 
changes.  As  to  the  position  the  Rhizobia  take  in  the  cell,  I 
have  noticed  some  peculiarities.  In  colonies  of  Rhizobium 
mutabile  in  Mdilotus  alba  the  long  axes  are  all  directed  toward 
the  nucleus.  Trifolium  which  contains  the  same  species  of 
Rhizobium  does  not  show  the  same  arrangement.  Here  they 
are  placed  in  all  concievable  positions.  Why  they  should  take 
this  position  in  Melilotus  alba  I  am  unable  to  state.  In 
Phaaeolui  vulgaris  and  Pisma  sativum  they  are  often  collected 
into  Zoogloeae  as  is  clearly  shown  in  thin  sections. 

In  Amphicarpaea  comosa  and  Phaseolus  vulgaris  I  have  always 
found  well  developed  lenticels  on  the  tubercles.  They  are 
developed  from  a  clearly  marked  lenticular  phellogen,  show- 
ing tangential  cell  division.  The  phellogen  of  the  lenticels  as 
well  as  that  of  the  cork  layer  is  developed  from  a  large  celled 
parenchymatous  tissue  lying  above  the  cambium  layer.  The 
lenticular  phellogen  is  not  depressed  into  the  underlying  tissue, 
as  is  usually  the  case,  but  somewhat  elevated  above  it.    The 
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lenticels  consist  of  the  usual  loosely  connected,  rounded  cork 
cells  and  are  always  located  above  the  vascular  bundles.  They 
no  doubt  serve  as  a  means  for  the  interchanging  of  gases 
between  the  exterior  and  interior  by  way  of  the  vascular 
bundles.  Frank  maintains  that  the  cork  layer  as  well  as  the 
infected  area  have  intercellular  air  spaces  for  the  interchange 
of  gases.  As  already  mentioned  the  infected  area  consists  of 
closely  united  firm  walled  cells,  such  as  are  usually  found  in 
meristematic  tissues.  Furthermore  the  infected  area  is  entirely 
cut  off  from  the  cork  layer  by  means  of  the  cambium  which 
certainly  has  no  intercellular  passages.  Hence  it  would  be 
rather  diflBcult  to  see  what  function  intercellular  spaces  would 
play  in  the  infected  area.  Tubercles  possessing  lenticels  no 
doubt  give  oflF  considerable  gas.  I  have  noticed  that  the 
tubercles  of  a  growing  bean  plant  when  placed  in  water  would 
have  a  glistening  appearance  due  to  a  thin  layer  of  air  or  some 
gas  separating  them  from  the  water.  After  a  time  very  minute 
gas  bubbles  would  form  on  the  surface  of  the  tubercle.  As  to 
the  source  and  nature  of  this  gas  I  am  unable  to  give  any 
satisfactory  explanation.  It  is  very  likely  dependent  upon  the 
largely  increased  metabolic  processes  going  on  in  the  tubercle, 
Frank  has  made  some  experiments  on  the  subject  without 
however,  coming  to  any  definite  conclusions. 

Starch  is  usually  present  to  some  extent  in  tubercles,  especially 
in  those  infected  by  Rhizobium  mutabile.  There  is  some  in 
tubercles  of  Amphicarpaea  comoaa^  little  or  none  in  tubercles 
of  PhaseoluB  vulgaris  and  Robinia  pseudacada.  The  starch  is 
always  found  in  the  noninfected  meristem  tissue  especially  the 
cork  phellogen  and  next  to  the  infected  area.  This  is  simply 
stored  starch  like  that  found  in  other  parts  of  the  root. 

Frank  maintains  that  there  are  two  varieties  of  Rhizobia 
always  to  be  found  in  two  different  kinds  of  tubercles  of  Pisum 
sativum.  One  variety  is  said  to  have  the  power  of  producing 
within  itself  highly  refractive  amyloid  bodies  closely^  related 
to  amylo-dextrin  found  in  some  of  the  Florideae.  Moeller 
agrees  with  Frank  in  regard  to  the  presence  in  some  Rhizobia 
of  the  highly  refractive  bodies  but  maintains  that  they  consist 
of  some  fatty  derivative,  as  cholesterin.    Both  agree  that  these 
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bodies  are  readily  stained  with  iodine  solution,  but  while  Frank 
notes  a  reddish  brown  stain  Moeller  affirms  the  color  to  be 
dark  brown.  I  have  noted  similar  highly  refractive  bodies  in 
Rhizobium  mutabiU  of  Mdilotus  cdba,  Trifolium  pratense,  Trifol- 
ium  repenSj  and  Lathyrus  odoratus  but  not  in  Phaseolus  vulgaris, 
or  Pimm  sativum.  These  two  last  named  plants  are  infected 
by  Rhizobium  Frankii  var.  vnajor  and  minor  respectively.  So 
far  I  have  only  found  these  bodies  in  Rhizobium  mutabUe. 
These  bodies  are,  as  before  stated,  highly  refractive ;  generally 
rounded,  and  may  be  located  in  the  centre  or  toward  the  peri- 
phery of  the  usually  more  or  less  modified  Rhizobium.  I  have 
been  unable  to  stain  them  with  tincture  of  iodine.  Fuschin 
stains  them  with  difficulty.  The  various  aniline  dyes  have 
practically  no  effect  upon  them.  As  to  their  chemical  nature 
I  am  not  prepared  to  express  a  definite  opinion.  I  am  of  the 
opinion  that  they  are  not  starch.  I  am  more  inclined  to 
Moeller's  view  that  they  are  due  to  a  fatty  degeneration  of 
protoplasm  in  improperly  nourished  Rhizobia.  This  would 
especially  be  expected  in  mature  degenerating  tubercles,  which 
are  the  only  ones  that  contain  the  Rhizobia  with  refractive 
bodies.  Fatty  degeneration  is  quite  common  in  animal  proto- 
plasm. It  sometimes  happens  that  a  starch  granule  is  deposi- 
ted inside  of  the  partially  or  wholly  empty  case  of  a  Rhizo- 
bium. This  however  is  purely  accidental  and  does  not  occur 
often.  Of  course  such  Rhizobia  will  contain  highly  refractive 
bodies  that  stain  readily  with  iodine. 

The  greatest  changes  take  place  in  the  infected  area  of  the 
tubercle.  Here  everything  points  to  increased  protoplasmic 
activity.  The  cells  grow  and  multiply  rapidly,  they  are 
entirely  filled  with  a  mixture  of  Rhizobia  and  protoplasm  and 
in  some  cases  the  "  Infektionsfdden.^^  The  nuclei  are  abnor- 
mally large,  the  nucleoli  become  more  distinct.  All  the 
different  cell  elements  stain  much  more  heavily  than  those  of 
the  normal  cell.  In  Phaseolus  vulgaris  the  nuclei  becomes  very 
much  modified,  they  increase  in  size,  the  nuclear  wall  thick- 
ens, sooner  or  later  the  weaker  spots  of  the  wall  give  way  and 
allow  the  nucleoplasm  to  protrude  giving  the  whole  an  amoeba 
like  appearance.    Finally  the  nuclear  wall  ruptures  on  one  side 
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and  allows  the  nucleoplasm  to  escape  and  mix  more  or  less 
with  the  cell  protoplasm  (cytoplasm).  The  nucleoli  retain 
their  normal  size  and  form ;  some  of  them  retain  a  position 
next  to  the  nuclear  wall,  others  escape  into  the  "  my  ooplasm  " 
of  Frank.  I  have  not  noticed  such  extensive  nuclear  changes 
in  any  tubercles  except  those  of  Phaseolus  vulgaris. 

The  question  as  to  what  becomes  of  the  contents  of  the  infec- 
ted cells  might  be  briefly  considered.  Formerly  I  expressed  it 
as  an  opinion  that  the  plant  at  the  close  of  the  vegetative 
period  and  also  at  other  suitable  times  absorbed  the  protoplas- 
mic contents  of  the  Rhizobia.  I  do  not  now  think  that  that  is 
the  rule  if  it  occurs  at  all.  I  believe  that  normally  the  tuber- 
cles are  destroyed  by  the  ordinary  process  of  decay  and  the 
Rhizobia  thus  liberated.  I  have  found  the  usual  number  of 
tubercles  on  Trifolium  pratense  and  Melilotus  alba  as  late  as 
December  10th  when  I  was  compelled  to  chop  them  out  of  the 
frozen  ground.  The  tubercles  were  filled  with  Rhizobium  mvia- 
bile,  apparently  in  normal  condition.  I  have  found  well  filled 
tubercles  on  dead,  matured  plants  of  Phaseolus  vulgaris.  The 
Rhizobia  were  apparently  in  a  resting  stage,  waiting  to  be  lib* 
erated.  It  is  true  in  some  cases  the  tubercles  were  emptied 
during  or  before  the  close  of  the  vegetative  period.  Even  in 
such  cases  I  do  not  believe  that  the  contents  were  taken  up  by 
the  host  but  rather  that  the  tubercles  died  and  decayed  because 
it  did  not  receive  enough  nourishment  from  the  plant  and  soil. 

The  question  as  to  what  position  the  tubercles  hold,  morpho- 
logically considered,  is  of  some  interest.  The  absence  of  a  root- 
cap,  of  root-hairs  and  the  fact  that  it  develops  exogenously 
would  show  that  it  does  not  resemble  a  root-branch.  In  posi- 
tion it  shows  neither  positive  nor  negative  geotropism  though 
it  occurs  most  frequently  on  roots  near  the  surface.  That  may 
be,  as  Frank  maintains,  because  the  tubercles  require  a  coat- 
ing of  air  to  keep  them  from  direct  contact  with  moisture.  But 
since  the  tubercle  is  nourished  by  the  plant  and  the  coating  of 
air  escapes  from  the  tubercle  itself  it  is  diflScult  to  see  why 
they  should  not  develop  in  deep  soil  as  well.  It  may  be  that 
there  is  a  tendency  toward  negative  geotropism.  I  have  never 
been  able  to  find  tubercles  on  any  other  part  of  the  plant  than 
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the  root  or  its  branches.  Frank  has  found  Rhizobia  in  stem, 
leaves  and  even  the  embryo.  I  have  searched  for  them  repeat- 
edly in  tissues  outside  of  the  root  but  have  not  found  any. 
Tubercles  resemble  growing  tissues  in  the  abundance  of 
Albuminoid  compounds.  Calcium  oxalate  crystals  are  common 
in  the  noninfected  cambium  especially  the  cork  phellogan. 
Some  of  the  crystals  have  a  coating  of  cellulose  secreted  around 
them  by  the  cell  protoplasm.  Any  abnormal  growth  resem- 
bles histologically  the  tissue  upon  which  it  develops ;  hence 
one  would  expect  the  tubercles  to  resemble  anatomically  the 
roots  upon  which  they  grow.  Yet  it  seems  that  the  tubercles 
have  more  anatomical  characters  belonging  to  a  stem  than  to 
a  root,  as  already  indicated. 

Resume. 

1.  Root  tubercles  develop  exogenously. 

2.  Tubercles  grow  from  a  meristematic  area  surrounding  the 
infected  region  and  separating  it  from  the  external  cork  layer. 

3.  Cork  as  well  as  lenticles  develop  from  a  well  marked 
phellogen. 

4.  Tubercles  have  a  well  developed  vascular  system  differ- 
ing from  that  of  the  root. 

5.  PhaseoluB  vulgaris  and  Amphicarpaea  comosa  have  tuber- 
cles with  well  developed  lenticels,  differing  somewhat  from 
those  on  the  stem. 

6.  There  is  more  or  less  starch  in  tubercles  produced  by 
Rhizobium  mutabHe. 

7.  Sometimes  Rhizobium  mviabUe  contains  highly  refractive 
bodies  whose  nature  is  not  definitely  known. 

8.  Anatomically  a  tubercle  resembles  a  stem  more  closely 
than  a  root. 

9.  Generally  tubercles  are  not  found  empty  at  the  close  of 
vegetative  period. 

10.  Probably  the  plant  does  not  reabsorb  the  protoplasmic 
contents  of  the  Rhizobia  at  any  time. 

11.  Nuclei  in  tubercles  of  Phaseolus  vulgaris  undergo  great 
changes. 
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Explanation  of  Plates. 

A.  Longitudinal  section  of  a  mature  tubercle  of  MelUotus  alba. 

a.  Cork  layer. 

b.  Phellogen. 

c.  Vascular  bundle  in  longitudinal  section, 

d.  Infected  area  showing  the  Rhizobia  radiating  from  the 

nucleus  as  a  centre. 

e.  Vascular  bundle,  cross  section. 

f.  Apex  of  cambium  layer. 

h.  Starch  layer  next  to  infected  area. 

i.  Rhizobium  mutabUe  of  Mdilotus  alba  as  seen  in  the  early 

part  of  November, 
j.  Calcium  oxalate  crystals, 
k.  Parenchymatous  tissue  continuous  with  that  of  the 

root, 
r.  Noninfected  cells  in  the  infected  area  bearing  starch. 

B.  Cross  section  of  a  tubercle  of  Phaseolus  wigaris, 

a.  Cork  layer  consisting  of  rounded  cells. 

b.  Phellogen. 

c.  Lenticels. 

d.  Infected  area,  Rhizobia  are  arranged  in  zoogloeae. 

e.  Vascular  bundles,  all  in  cross  section. 

g.  Calcium  oxalate  crystals. 

i.  Rhizobium  frankii  var.  majtis  from  bean  tubercle. 

j.  Normal  nucleoli.     1.  Nuclear  wall.     3.  Nucleoli.     4. 

Nucleoplasm, 
k.  Much  modified  nuclei  form  infected  area.    1.  Nuclear 

membrane.      2.  Processes  of  the  nucleoplasm.    3. 

Nucleoli.    4.  Nucleoplasm. 

C.  Details. 

1.  Small  portion  of  tubercle  of  Trifolium  praiense  invaded 
by  the  "Infektions  fad  en"  (Schinzia  leguminosorum).  a, 
HyphfiB  of  the  fungus,  b.  Enlargements  next  to  cell  wall.  c. 
"  Haustoria." 
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2.  Diagrammatic  longitudinal  section  of  Robiniapseudacacia, 
a.  Cork  layer.  The  cells  are  more  irregular  than  those  of  the 
root.  c.  Vascular  system,  d.  Infected  area.  e.  noninfected 
areas. 

3.  Same  as  1,  but  without  the  "  Infektions  faden  "  and  show- 
ing the  cell  entirely  filled  with  the  much  modified  Rhizobium 
mutabile.  Nuclei  are  much  enlarged  and  nucleoli  show  dis- 
tinctly. 

4.  b.  Much  modified  Rhizobia  mutabilia  with  highly  refractive 
bodies  c.  a.  Starch  granule  which  is  capped  by  the  empty 
case  of  a  Rhizobium,  b.  L  A  starch  granule  just  forming 
inside  of  a  partially  empty  Rhizobium  case.  '  a.  Some  free 
starch  granules. 

5.  Cross  section  of  a  vascular  bundle,  a.  Sheath,  b.  Phloem, 
c.  Vessels. 
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ON  THE  STRUCTURE  OF  THE  CARAPACE  IN  THE 

DEVONIAN  CRUSTACEAN  RHINOCARIS;  AND 

THE  RELATION  OF  THE  GENUS  TO 

MESOTHYRA  AND  THE 

PHYLLOCARIDA. 

By  John  M.  Clarke. 

In  the  original  account  of  the  peculiar  fossil  Rhinocaris^  the 
carapace  was  described,  from  the  best  evidence  then  obtainable, 
as  univalvular,  with  a  rostrum  projecting  conspicuously  and 
consolidated  with  the  valve.  The  type  of  structure  appeared 
to  be  a  remarkable  departure  frobi  that  exemplified  in  the  pre- 
vailing phyllocarid  Crustacea  of  the  Devonian  (Echinocaris, 
Elymocaris,  Tropidocarisjy  and  seemed  to  evince  in  the  very 
structure  mentioned,  strong  affinities  with  the  Decapods. 

The  diagnosis  of  the  genus  was  virtually  based  upon  a 
single  specimen  in  which  the  carapace  had  been  laterally  com- 
pressed in  such  a  manner  as  to  demonstrate  the  non-existence 
of  a  median  suture  or  hinge,  and  to  conceal  any  evidence  of 
other  longitudinal  sutures ;  and  in  which,  also,  the  rostrum 
was  laterally  flattened  and  apparently  continuous  with  the 
carapace. 

For  several  years  I  have  been  carefully  searching  for  addi- 
tional information  concerning  this  peculiar  crustacean.  A 
considerable  number  of  specimens  from  the  shales  of  the 
Hamilton  group  of  Ontario  County,  New  York,  have  come  into 
my  hands,  but  the  test  of  the  animal  is  so  very  tenuous  that 
it  seems  well  nigh  impossible  to  secure  examples  which  have 
not  been  subjected  to  some  distortion,  and  that  is  usually  the 
greatest  at  structural  points  of  critical  importance.  Several 
excellent  specimens,  however,  have  been  obtained,  some  of 
them  kindly  furnished  by  Mr.  F.  B.  Loomis,  of  Spencerport, 
N.Y. 

The  carapace  of  Rhinocaris  columbina  Clarke,  (the  typical 

*  Palaeontology  of  New  York,  vol.  vii,  pp.  Iviii,  195,  pi.  xxxi,  figs.  16-21, 1888. 
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species)  consists  of  four  distinct  and  separate  parts ;  two  broad 
lateral  plates  or  valyes,  a  narrow  median  or  axial  plate,  and 
an  anterior  median  plate  or  rostrum. 

The  valves  have  an  elongate,  somewhat  semi-oval  marginal  out- 
line, narrower  posteriorly  than  anteriorly,  with  a  truncate  or 
concave  posterior  extremity.  They  come  into  contact  at  only  a 
single  point,  and  that  is  in  the  axial  line  at  about  one-fourth 
of  the  median  length  from  the  anterior  margin.  At  this  point 
a  projecting  angle  is  formed  on  each  by  the  attenuation  and 
termination  of  the  rostrum  and  median  plate,  and  the  project- 
ing points  appear  to  come  into  simple  apposition,  though  it  is 
possible  that  they  slightly  overlap ;  there  is,  however,  no  satis- 
factory evidence  of  the  clasping  of  the  valves  at  this  point, 
such  as  that  occurring  in  the  great  species  Mesothyra  Oceania 


Fig.  1.     Diagrammatic  figures  showing  the  carapace  structure  in  Rhinocaris. 

Opposite  this  point  of  contact  and  considerably  within  the 
median  line  of  each  valve,  is  a  visual  node  having  the  form 

'  Op.  cU.  pi.  xxxii,  fig.  6;  pi.  xxxiii,  figs.  4,  5. 
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of  a  low  pustule' with  a  single  central  depression  or  pit.  •  From 
the  base  of  this  node  radiates  a  series  of  linear,  sparsely 
branching  sinuses  which  extend  laterally  and  posterioriy 
toward  the  marginal  regions,  the  longest  traversing  neariy 
one-third  the  length  of  the  valves.  There  is  a  very  faint  ridge 
or  carina  which  lies  just  outside  the  middle  of  each  valve  and 
extends  subparallel  to  the  outer  margin,  for  nearly  the  length 
of  the  valve,  though  reaching  neither  its  anterior  nor  posterior 
margin. 

In  addition  to  these  characters,  the  valves,  over  the  margi- 
nal regions,  bear  the  fine  anastomosing  elevated  lines  which 
characterize  all  the  phyllocarid  cruetacea. 

The  rostrum  is  an  elongate  plate  having,  when  flattened  hori- 
zontally, somewhat  the  form  of  a  willow  leaf.  Its  broader  end 
is  inserted  into  the  anterior  gap  between  the  valves  and  its  pos- 
terior extremity  is  acute.  As  the  plate  begins  to  project  beyond 
the  anterior  edge  of  the  valves  of  the  carapace,  it  narrows,  its 
lateral  expansions  become  deflected,  the  median  portion  taper- 
ing rapidly  and  becoming  slightly  incurved  toward  the  tip. 

The  plane  of  the  anterior  half  of  the  plate  stands  at 
nearly  right  angles  to  that  of  the  posterior  half,  as  shown  in  the 
accompanying  figures.    That  this  organ  is  in  symphysis  with 


Fig.  2.     Dorsml  view  and  outline  profile  of  the  rostrum  of  Rhinocaris  coiumbina. 

the  valves  is  evident  from  the  fact  that  it  is  rarely  found  in  its 
normal  position.  The  surface  is  peculiarly  ornamented  by  a 
series  of  elevated  lines  forming  a  sort  of  midrib ;  over  the  lat- 
eral posterior  expansions  the  lines  become  much  finer,  diverge 
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radially  from  the  center  after  the  manner  of  leaf  veins,  anas- 
tomosing to  some  degree,  frequently  terminating  in  oblique 
punctae,  and  in  parts  where  the  lines  disappear  the  punctse 
remain. 

The  median  plate.  This  is  a  very  narrow  body,  its  width 
exceeding  at  no  point  the  greatest  diameter  of  the  rostrum.  It 
begins  at  the  union  of  the  valves,  in  an  acute  angle,  but  its 
lateral  margins  soon  become  subparallel  or  convex  outwardly. 
In  relative  proportions  its  length  is  about  eight  times  its  width. 

Along  the  median  axis  it  bears  an  elevated  ridge-like  line, 
from  which  there  is  a  gentle  slope  on  each  side,  and  it  was 
essentially  from  this  evidence  of  continuity  of  the  test  on  the 
axial  line  and  from  the  concealment  of  the  sutures  between 
this  plate  and  the  valves,  that  the  carapace  was  originally 
described  as  univalvular.  The  fine  incised  lines  of  the  surface 
diverge  anteriorly  from  this  ridge. 

In  discussing,  in  Volume  VII  of  the  Paleontology  of  New 
York,^  the  structure  of  the  great  carapaces  from  the  lower 


Fig.  3.     Mcsothyra  oceani. 

Chemung  beds  at  Ithaca,  N.  Y.,  which  had  theretofore  been 
known  as  Dithyrocaria  neptuniy  it  was  shown  that  these  cara- 
paces (now  termed  Mesothyra  oceani)  must  have  had  a  compo- 
sition similar  to  that  we  now  find  to  have  actually  existed  in 

*  0/>.  (it,  p.  184,  pi.  xxxi,  figs.  8-10. 
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Rhinocaris,  This  presumptive  structure  was  exhibited  in  a 
diagrammatic  figure  upon  Plate  xxxii,  of  which  a  reduced 
copy  is  here  given.  Though  neither  the  rostrum  nor  the 
median  plate  in  Mesothyra  has  yet  been  seen,  all 
doubt  of  their  existence  is  removed,  and  it  affords 
a  personal  gratification  to  find  this  reconstruction 
of  Mesothyra  so  fully  substantiated  by  our  present 
knowledge  of  the  carapace  in  Rhinocaris, 

The  structure  of  the  visual  organ  aflFords  a 
further  correspondence  in  the  two  genera,  and 
one  of  some  morphological  significance. 

In  regard  to  the  number  of  abdominal  segments, 
present  evidence  indicates  a  difference  in  the  two, 
Rhinocaris  columbina  having  at  least  three,  and 
Mesothyra  having  shown  but  two. 

In  the  genus  Tropidocaris  Beecher,  it  has  been 
shown  that  the  type  species,  T.  bicarinata,  possesses 
a  rostrum,*  and  its  anterior  extension  is  not  unlike 
that  of  RhinocariSy  but  there  is  now  no  satisfactory 
evidence  of  a  free  median  plate  in  any  of  these 
Fig.  4.    The^P®^^^^-    Unfortunately  the  accessible  specimens 
median  plate  of  of  the  species  are  not   very  satisfactorily  pre- 
Rhinocaris    ^<?/- served,    and    the    originals    described    by  Mr. 
umbina,  Beccher  in  Report  PP  of  the  Second  Geological 

Survey  of  Pennsylvania,  are  understood  to  be  beyond  the  reach 
of  further  investigation  for  the  present.  In  plaster  casts  of  the 
originals,  the  median  suture  on  the  hinge  appears  to  be  invaria- 
bly in  the  longitudinal  axis  of  the  test.  The  original  specimens 
of  Rhinocaris  scaphoptera  and  Tropidocaris  hamiltonise,  which 
were  collected  by  me  in  the  Hamilton  shales  of  Ontario  County, 
N.  Y.,  both  show  some  evidence  of  a  quite  narrow  median  plate, 
and  the  former  possesses  a  stout  rostrum,*  while  in  the  Meso- 
thyra (Dithyrocaris  f)  veneris,  from  the  Marcellus  shales,  both 
median  plate  and  rostrum  are  distinctly  seen.* 

It  may  be  questioned  if  the  multicarinate  carapaces  com- 
posing the  genus  Tropidocaris  should  be  placed  in  close  asso- 

*  0/>.  cit,  pi.  xxxi,  fig.  22,  28. 

*  Op.  cit,  pi.  xxxiiiy  fig.  3. 
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ciation  with  the  unicarinate  carapaces  such  as  are  possessed  by 
Rhinocaris  columbina^  R.  acaphopteray  Meaothyra  oceani,  M. 
{DUhyrocaria  f)  veneris,  Tropidocaria  hamiUonise,  etc.  All 
the  latter  appear  to  have  possessed  the  carapace  structure 
of  Rhinocaris  columbina,  and  if  they  are  to  be  considered 
as  representing  diflferent  modifications  of  this  tjrpe,  suffi- 
cient to  entitle  them  to  distinct  generic  appellations,  the 
following  division  of  them  may  be  preferable  to  that  now 
standing:  under  Rhinocaris;  R,  colurabina,  Mesothyi^a  veneris; 
under  Meaothyra;  M,  oceani,  Tropidocaris  hamiltonise,  Rhino- 
caris acaphoptera. 

In  regard  to  the  unicarinate  genus  Argaa,  or  Dithyrocaris,  it 
may  be  stated  that  as  described  and  illustrated  by  European 
writers,  it  has  not  been  shown  to  exist  in  the  paleozoic  faunas 
of  North  America.  When  the  structure  of  the  carapace  in  the 
type  species  shall  become  more  precisely  known,  we  shall  have 
a  better  basis  for  the  comparison  of  these  fossils  with  those 
under  consideration,  but  at  present  we  are  not  justified  in 
assuming  that  they  possessed  the  same  structure  as  the  unicari- 
nate Rhinocarids. 

Leaving  these  points  of  systematics,  we  find  in  Rhinocaris 
and  its  allies  a  remarkable  carapace  structure,  an  explanation 
of  which  it  is  difficult  to  find  among  fossil  or  recent  crusta- 
ceans. We  may  conceive  the  double  suture  to  have  been  a 
temporary  modification  of  the  Ceratiocarid  type,  induced  by  a 
necessity  for  movement  of  the  lateral  parts  of  the  carapace 
after  anchylosis  has  become  established  along  the  original 
median  hinge.  The  evidence  favors  the  belief  that  the  valves 
were  capable  of  motion  along  the  double  hinge,  and  nearly 
every  specimen  demonstrates  the  fact  that  the  parts  were  sepa- 
rable along  these  lines  after  but  slight  maceration  of  the  tissues. 

No  satisfactory  elucidation  of  the  origin  and  morphological 
significance  of  this  structure  appears  from  a  study  of  the 
embryological  phases  of  Nebalia  as  given  by  Metschnikoff, 
Claus  and  Packard,  nor  in  the  development  of  the  Decapods 
as  shown  by  Sars,  S.  I.  Smith,  Brooks,  Bumpus  and  others.  It 
is,  nevertheless,  in  the  development  history  of  Nebaiia  and  the 
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Decapods  that  the  key  to  the  taxonomic  value  of  these  features 
must  be  sought. 

The  existence  of  such  a  structure  among  the  fossils  usually 
classed  as  Phyllocarida,  suggests  a  question  as  to  the  latitude 
of  this  ordinal  term,  proposed  by  Packard  in  1879,  for  the  liv- 
ing Nebalia  and  its  fossil  allies.  The  hinging,  or  median  divis- 
ion by  suture,  of  the  carapace  in  many  of  these  creatures,  has 
been  regarded  here  as  among  the  Phyllopods,  as  of  minor 
importance  by  most  authors  who  have  agreed  to  associate  with 
Nebalia  such  fossil  forms  as  Ceratiocaris,  Echinocaria,  etc.  Claus 
used  the  term  Leptostraca  (also  founded  upon  the  structure  of 
Nebalia)  with  a  somewhat  more  restricted  _ 

meaning.    In  a  recent  work  on  the  Cera-     ^      ^I7r7>»*^ 
iiocaridse  of  Great  Britain,  the  authors,  Pro-      ^^-^ — ^^'^^^^S^ 
fessor  T.  Rupert  Jones  and  Dr.  Henry      Fig.  6.     Hymmocaris 
Woodward,  have  divided  the  Phyllocarida   ^^«'^««"^^- 
into  two  groups  (1)  those  with  univalved,  and  (2)  those  with 
bivalved  carapaces.      The    greater  number  of    the  genera 
included  in  the  first  of  these  divisions  are 
imperfectly  known  and  quite  obscure  in  their 
structural  relations.      Such  are    Disdnocaris, 
Spathiocaria,  Aptychopm,  EllipsocariSy  Diptero- 
cariSj  etc.,  etc.    As  the  living  Nebalia  is  unival- 
FiG.  6.  The  flat-  vcd  and  without  hinge,  it  is  in  this  division 
tened  carapace  of  that    One  would    expect   to   find  the  closest 
Nebalia  bipes,  (Af-  approach  to  its  structurc,  and  it  is,  in  fact,  the 
ter  Packard.)  ^^^  ^^^^  ^^^^  ^^  ^^^  so-called  Phyllocarida 

approaches  Nebalia  so  closely  in  the  structure  of  the  test  as  the 
early  paleozoic  (Cambrian)  genus  Hymenocaris.  In  both,  the 
telson  is  represented  by  a  modification  of  three  pairs  of  caudal 
spines  or  setae,  and  both  have  about  the  same  degree  of  abdomi- 
nal segmentation,  though  Nebalia  possess  a  rostrum,  while 
HymenocariSf  as  far  as  we  now  know,  is  devoid  of  one. 

Another  very  early  univalved  species,  not  unlike  Nebalia,  but 
wonderfully  similar  to  the  living  Phyllopod  Apus,  is  the  Pro- 
tocaris  marshii  Walcott,  from  the  Olenellus-zone  of  the  Cam- 
brian. The  figures  here  introduced,  taken  from  the  works  of 
Walcott  and  Packard,  will  serve  to  show  this  similarity.    The 
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Fig.  7.     Young  of  Nebalia  geoffroyi.     (After  MetschnikofT.) 

single  example  of  Protocaris  known,  has  probably  been  sub- 
jected to  some  horizontal  distortion  in  the  shale,  giving  the 
carapace  a  disproportionate  size  with  reference  to  Apus,  possi- 
bly also  serving  to  obliterate  any  external  evidence  of  ocular 
nodes  which  may  havA  existed,  but  the  remarkable  closeness 
in  the  form  of  the  abdominal  segments,  the  degree  of  segmen- 
tation and  the  single  strong  pair  of  caudal  processes,  renders 
it  highly  probable  that  in  Protocaris,  we  have  to  do  with  an 
apudiform  phyllopod  rather  than  with  a  nebalioid  phyllocarid. 


Fig.  8.     Protocaris  manhii. 
(After  Walcoit.) 


Fig.  9.      Aptis  aquaiis.      (After 
Packard.) 


Among  the  bivalved  genera,  not  including  Eatheria  and 
Leaia  which  Messrs  Jones  and  Woodward  have  placed  with 
the  Phyllocarids,  there  is  throughout  a  general  resemblance  to 
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Nebalia  except  in  this  division  of  the  carapace ;  a  rostrum  was 
present  in  most,  though  in  some,  as  Echinocarisy  a  large  amount 
of  material  has  as  yet  failed  to  establish  its  existence.  Nebalia 
possesses  stalked  compound  eyes,  which  make  no  node  or  other 
configuration  upon  the  exterior  of  the  carapace.  In  Echino- 
carls,  one  of  the  numerous  nodes  in  the  cephalic  region  is 
undoubtedly  ocular,  and  sometimes  shows  a  slight  depression 
at  its  summit ;  the  other  nodes  are  probably  of  muscular  origin. 

In  Ceratiocaria  there  is  no  external  evidence  of  eyes,  while 
Emmel€zo€y  Tropidocaris  and  Elymocaris  all  possess  nodes 
which  may  be  definitely  referred  to  the  ocular  organ. 

Figures  of  Emmdezoe  given  by  Jones  and  Woodward  indicate 
that  its  structure  is  similiar  to  that  of  Rhinocaris,  and  it  is  evi- 
dent that  diflferences  of  structure  in  this  respect  between  all  of 
these  genera  and  Mesothyra  as  represented  in  the  accompanying 
figures,  is  simply  one  of  degree.  It  is,  therefore,  a  pertinent 
query  whether  such  a  fixed  external  ocular  body  as  this,  with 
a  single  central  depression,  is  in  any  way  indicative  of  stalked 
compound  eye.  We  are  strongly  of  the  opinion  that  it  is  not, 
but,  rather,  indicates  that  these  ancient  representatives  of 
nebaliad  structures  were  sessile  eyed. 

Among  the  crustaceans  we  have  been  considering  there 
appear  to  be  at  least  four  types  of  test-structure  which  are 
well  distinguished. 

1.  That  of  Apu8  {Protocaris;  a  synthetic  type,  not  necessa- 
rily a  Phyllopod  because  Apua  is  one. 

2.  That  of  Nebalia,  in  a  restricted  sense  {Hymenocaris). 

3.  That  of  Ceratiocaris  {Echinocaris,  ElymocariSy  etc.). 

4.  That  of  Rhinocaris  {Mesothyra,  DUhyrocaris  ?  f). 

It  was  proposed,  when  Rhinocaris  was  believed  to  represent 
a  univalved,  rostrate  carapace,  to  distinguish  it  not  only  as  a 
genus,  but  as  a  separate  family,  Rhinocaridse,  from  other  Phyl- 
locarids ;  and  it  was  at  the  same  time  proposed  to  place  Meso- 
thyra, with  a  supposed  structure  which  we  have  now  shown  to 
exist  in  Rhinocaris,  in  a  distinct  family,  the  Pinnicaridx.  It  is 
now  evident  that  the  two  fossils  are  very  closely  related  and  it 
will  not  do  to  separate  them  by  more  than  a  generic  difference ; 
we  may  therefore  retain  the  family  term  Rhinocaridse  and  dis- 
card the  other.  54 
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GENERAL  PHYSIOLOGY  AND  ITS  RELATION  TO 
MORPHOLOGY.^ 

By  C.  0.  Whitman. 

It  is  only  as  a  zoologist  that  I  venture  to  discuss  this  subject; 
and  only  in  this  capacity  that  I  undertake  to  defend  the  prop- 
osition, that  general  zoological  physiology  is  the  promising  field 
in  which  morphology  and  physiologj'  may  work  most  profita- 
bly together. 

Morphology  and  physiology  are  two  quite  distinct  sides  of 
biology,  each  with  definite  and  constant  peculiarities  of 
method  and  aim ;  but  these  two  sides  are  only  the  statical 
and  the  dynamical  aspect  of  one  and  the  same  thing ;  one 
presents  the  featwe,  the  other  the  expression.  It  is  only  as  a 
matter  of  convenience  that  these  two  aspects  are  dealt  with 
separately ;  they  are  complemental,  and  have  their  full  mean- 
ing only  when  united.  The  same  function  may  appear  in 
diflferent  forms,  but  a  knowledge  of  the  forms  is  nevertheless 
indispensable  to  an  understanding  of  the  function,  and,  con- 
versely, the  function  must  be  known  before  we  can  arrive  at  a 
complete  interpretation  of. the  form.  The  best  interests  of 
biology  demand  that  morphology  and  physiology  should  be 
kept  in  working  contact.  That  is  the  lesson  of  the  hour, 
which  thoughtful  investigators  on  both  sides  are  coming  more 
and  more  to  realize.  The  separation  of  these  two  great 
branches  of  biology  has  been  carried  to  an  extreme  that 
impedes  the  progress  of  both — an  extreme  that  is  unnatural 
and  that  has  resulted  from  keeping  physiology  too  exclusively 
in  the  service  of  medicine. 

Physiology  has  come  to  mean,  in  practice  at  least,  little 
more  than  the  science  which  treats  of  the  functions  of  fully 
developed  organs.  That  this  is  an  important  side  of  physiol- 
ogy goes  without  saying,  but  there  is  another  side  no  less 
important,  which  has  been  hitherto  left  almost  wholly  to  mor- 

*From  the  Fifth  Annual  Report  on  the  Marine  Biological  Laboratory  of  Wood's 
Holl,  1892. 
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phologists.  That  we  have  to  deal  with  functions  of  organisms 
as  well  as  with  functions  of  organs,  is  a  truth  that  could  not  . 
escape  the  student  of  Darwin's  or  Wallace's  works.  Still  we 
have  just  begun  to  heed  the  fact  that  the  broader  physiology 
of  the  future  must  include  the  biological  economy  of  organ- 
isms as  well  as  the  functional  economy  of  organs.  I  repeat 
the  biological  economy  of  organisms  must  become  an  integral 
part  of  physiology,  not  only  in  theory,  but  in  practice  as 
well. 

The  activities  and  inter-relations  of  organisms  bear  the  same 
relation  to  their  morphology,  as  do  the  functions  and  correla- 
tions of  organs  to  their  anatomy.  The  former  activities  differ 
from  the  latter  only  in  degree,  just  as  an  organism  differs  from 
an  organ  only  as  a  composite  diflFers  from  a  simple.  As  the 
morphology  of  organisms  includes  organology,  so  the  physiol- 
ogy of  organisms  embraces  the  functions  of  organs.  As  the 
one  covers  all  organic  forms  from  the  most  minute  and  simple 
up  to  the  most  highly  differentiated  and  complex,  so  the 
other  covers  all  vital  phenomena,  whether  manifested  in  the 
smallest  particle  of  living  protoplasm,  in  a  cell,  a  special  tissue, 
an  organ,  an  organism,  a  species,  or  any  group  of  organisms. 
Form  and  function  are  always  the  two  aspects,  inseparably 
linked  together  throughout  the  entire  organic  world. 

The  work  of  the  physiologist  runs  perfectly  parallel  with 
that  of  the  morphologist,  and  wherever  the  one  divides  there 
the  other  divides,  and  for  precisely  similar  reasons.  We  have 
the  morphology  of  adult  individuals,  likewise  the  physiology ; 
we  have  the  morphology  of  the  developing  individual  (onto- 
geny), likewise  embryological  physiology  ("  physiontogeny  ") ; 
then  we  have  the  morphology  of  the  species  (phylogeny),  and 
along  side  the  physiology,  or  the  phylogeny  of  functions 
(**  physiophyly, "  Haeckel). 

Metaphysiosi^  is  as  old  and  as  universal  as  metamorphosis, 
and  to  attempt  to  explain  functions  as  we  find  them  to-day 
without  considering  their  historical  development,  is  in  many 
cases  at  least,  as  idle  as  trying  to  account  for  the  specified  forms 

'This  word  suggests  itself  so  readily,  that  it  will  hardly  be  reco  gnized  as  novel ;  it  is 
at  least  self-defining. 
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of  existing  organisms  without  the  aid  of  their  genealogy. 
Monumental  failures  of  this  kind  might  be  cited  on  both 
sides;  but  it  may  be  said  that  morphologists  have  almost 
universally  abandoned  this  standpoint,  while  physiologists 
have  quite  generally  adhered  to  it.  It  is  the  one-sided  anthro- 
pocentric  development  of  physiology  that  has  retarded  its 
progress,  and  that  still  waits  to  be  corrected.  Presumptuous 
as  such  statements  may  appear,  coming  from  a  morphologist, 
they  are  nevertheless  true  and  must  be  declared  so  long  as 
the  malady  of  one  of  the  twin  branches  of  biology  remains 
as  the  affliction  of  the  other.  So  long  as  such  fundamental  func- 
tions of  organisms  as  heredity,  variation,  adaptation,  are  neglec- 
ted by  physiologists,  so  long  will  physiology  have  to  bear  the 
reproach  of  having  some  of  its  more  inviting  fields  pre-occu- 
pied  and  developed  by  morphologists. 

What  processes  of  life  are  more  universal  or  more  funda- 
mental than  those  exhibited  in  and  about  the  dividing 
nucleus?  What  function  of  living  protoplasm  has  more  to 
tell  us  about  how  the  organism  comes  into  existence  and  how 
the  foundation  is  laid  for  the  development  of  all  the  higher 
functions,  than  that  of  cleavage?  What  phenomenon  of  life 
stands  more  in  need  of  a  physiological  explanation  than  that 
of  sex  differentiation  ?  What  question  has  a  more  direct  prac- 
tical bearing  on  the  education  and  development  of  the  human 
race  than  that  of  the  transmission  of  acquired  characters? 
What  functions  of  more  transcendent  interest  than  those  of 
the  various  sense  organs?  Where  could  a  more  beautiful 
example  of  the  evolution  of  function  be  found  than  is  fur- 
nished in  our  special  senses  ?  How  intensely  interesting  the 
subject  of  the  derivation  of  such  functions !  Will  the  physiol- 
ogist, or  his  prot^g^  the  psychologist,  give  a  share  of  attention 
to  these  important  matters,  or  must  the  morphologist  not 
only  find  the  problem  but  work  it  out  whenever  it  falls  within 
the  range  of  evolution  ?  That  would  mean  working  under 
all  the  disadvantages  attending  the  separation  of  two  co-ordi- 
nate branches  which  are  complemental  one  to  the  other. 
Morphology  would  lose  its  natural  helpmate,  and  physiology 
would  forsake  its    best   guide.      Morphology    analyses    the 
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organic  machine  and  thus  lays  the  foundation  for  understand- 
ing its  physiological  use ;  physiology  puts  the  suggestions  of 
morphology  to  the  test  of  experiment,  and  elucidates  the 
dynamical  side  of  the  machine.  What  the  machine  consists 
of  and  what  it  can  do,  go  together  to  make  up  a  full  concept 
of  its  structure  and  its  functions.  But  the  concurrence  of  the 
two  sciences  does  not  stop  here.  Morphology  raises  the  ques- 
tion, how  came  the  organic  mechanism  into  existence?  Has 
it  had  a  history,  reaching  its  present  state  of  perfection 
through  a  long  series  of  gradations,  the  first  term  of  which 
was  a  relatively  simple  stage?  The  embryological  history  is 
traced  out  and  the  paleontological  records  are  searched  until 
the  evidence  from  both  sources  establishes  the  fact,  that  the 
organ  or  organism  under  study  is  but  the  summation  of  modi- 
fications and  elaborations  of  a  relatively  simple  primordial. 
This  point  settled,  physiology  is  called  upon  to  complete  the 
story.  Have  the  functions  remained  the  same  throughout  the 
series,  or  have  they  undergone  a  series  of  modifications,  differ- 
entiations, and  improvements  more  or  less  parallel  with  the 
morphological  series  ?  To  answer  this  question,  physiology 
has  to  appeal  to  the  same  sources  of  evidence  as  does  morphol- 
ogy, namely,  paleontology  and  embryology. 

The  paleontolgical  series  of  forms  cannot  of  course  be  exper- 
imented with ;  but  form  and  function  are  so  correlated  that 
the  latter  may  often  be  inferred  from  the  former,  and  vice  versa. 
The  embryological  series,  often  including  free  larval  stages, 
furnishes  one  of  the  grandest  fields  for  experimental  study. 
Here  the  physiologist  has  an  opportunity  not  only  to  study  by 
experiment  but  also  by  direct  observation  and  inference,  and 
thus  to  join  hands  with  the  morphologist  both  in  methods  and 
results. 

We  are  compelled  to  recognize  different  orders  of  individu- 
alities,— ^as  the  cell,  the  tissue,  the  organ,  the  organism,  the 
corm — and  of  course  every  order  must  have  its  physiology  as 
well  as  its  morphology.  Morphology  and  physiology  are 
co-extensive,  each  claiming  the  whole  organic  world — as  it 
was,  as  it  is,  and  as  it  becomes.  So  long  as  we  contradistin- 
guish form  and  function,  we  must  abide  by  the  logic  of  defini- 
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tion.  We  cannot  reduce  the  circumference  of  the  animate 
world,  however  many  radii  and  concentric  circles  we  draw 
around  our  specialties.  We  may  limit  the  province  but  not 
the  realm.  If  we  limit  our  study  to  man,  we  do  not  annihil- 
ate his  relations  to  the  rest  of  the  animate  world.  Human 
physiology  and  human  morphology  represent  only  the  latest 
terms  of  series  stretching  back  to  remote  initial  terms.  The 
complexities  of  structure  and  function  of  the  later  terms  we 
can  never  hope  to  understand  until,  through  the  study  of  a 
sufficient  number  of  mean  terms,  we  are  able  to  determine 
the  initial  ones. 

Three  general  series,  each  more  or  less  incomplete,  are  acces- 
dble  to  study  r  (1)  The  systematic  series,  consisting  of  adult 
organisms,  (2)  the  paleontological  series,  and  (3)  the  develop- 
mental series.  Morphology  approaches  these  series  by  com- 
parative study,  and  seeks  to  make  each  contribute  as  complete 
a  story  as  possible.  The  same  sources  and  the  same  method 
are  open  to  physiology.  The  importance  of  the  comparative 
method  in  physiology  and  the  intimate  co-relationship  of 
physiology  with  morphology  are  well  exemplified  in  a  charm- 
ing little  treatise  by  MetschnikofF  on  "  La  Pathologie  Comparie 
de  r Inflammation  " — a  work  that  must  be  reckoned  as  one  of 
the  fairest  gems  that  adorn  the  annals  of  the  Pasteur  Institute. 
This  monumental  work  shows  how  medicine  itself  must  take 
its  lessons  from  comparative  biology j  and  approach  its  work 
from  the  standpoint  of  evolution. 

The  history  of  morpliology  and  physiology  is  one  continu- 
ous illustration  of  their  inter-dependence.  When  the  famous 
Harvey  was  asked  what  led  him  to  think  of  the  circulation  of 
the  blood  he  at  once  referred  the  original  suggestion  to  one  of 
the  morphological  features  of  the  vascular  apparatus — the 
valves  and  their  arrangement.  The  hint  furnished  by  struct- 
ure was  then  followed  up  and  tested  by  experiment,  and  the 
result  was  a  discovery  that  brought  the  position  of  valves,  pul- 
sation of  the  heart,  effects  of  ligatures,  and  other  facts  into 
rational  relation  to  one  another. 

The  history  of  theories  of  generation  furnishes  a  capital 
example  of  how  physiological  speculation  has  been  guided, 
checked,  and  corrected  by  morphological  discovery.     The  old 
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doctrine  of  preformation,  or  pre-existence  of  organisms  in  the 
germ,  and  the  notion  of  the  inclusion  of  one  germ  preforma- 
tion within  another,  was  certainly  strongly  suggested  by  the 
unfolding  of  plant  buds  and  by  the  metamorphoses  of  insects ; 
but  as  soon  as  it  became  possible  to  examine  more  minutely 
the  phases  of  development,  it  was  found  that  the  fine-spun 
theories  of  Bonnet  and  Haller  were  refuted  by  morphological 
facts,  and  the  doctrine  of  epigenesis,  defended  by  Aristotle  and 
Harvey,  was  led  to  triumph  through  the  observations  of  Cas- 
par Friedrich  Wolff. 

Our  special  senses  have  afforded  one  of  the  most  fertile 
fields  for  speculative  physiology.  It  is  needless  to  dwell  on 
antiquated  hypotheses  of  "  vital  spirits  "  residing  in  the  nerves, 
of  a  subtle  nervous  humor,  or  "  imponderable  fluid  "  drawn 
from  the  blood  and  secreted  by  medullary  matter  (Cuvier). 
The  history  of  the  hypotheses  of  life,  sensation  and  volition 
are  largely,  as  Whewell  has  well  remarked,  "  the  story  of  the 
failures  of  physiological  speculation. "  It  is  to  the  cultivation 
of  the  morphological  sciences  that  physiology  owes  in  a  very 
large  measure,  its  deliverance  from  the  temptation  to  stray 
into  the  region  of  metaphysics. 

As  morphology  furnishes  the  ground  structure  on  which 
physiology  operates,  it  naturally  takes  the  place  of  pioneer 
and  guide ;  but  if  permitted  to  wander  too  far  in  advance,  it 
soon  finds  itself  entangled  with  physiological  problems  with 
whidi  it  is  not  prepared  to  cope,  and  its  efforts  to  release  itself 
often  end  in  sterile  speculation.  The  workers  on  both  sides 
should  therefore  advance  abreast,  in  hand  to  hand  contact. 
It  is  only  in  such  reciprocally  helpful  relations  that  specialists 
can  attain  the  highest  possible  individual  development,  and 
it  is  only  when  morphological  and  physiological  experience 
and  knowledge  combine,  that  biology  can  accomplish  such 
brilliant  feats  as  that  of  Cuvier  in  reconstructing  an  extinct 
organism  from  its  fragmentary  remains. 

The  association  of  morphological  and  physiological  research 
enlarges  the  field  of  vision  on  both  sides,  reduces  the  chances 
of  useless  labor,  corrects  false  notions,  stimulates  inquirj^,  con- 
verts half  views  into  whole  views,  and  withal  secures  mutual 
respect. 
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Rhode  Island  College  of  Agricultural  and  Mechanic  Arts.  Experiment  Station. 
Bulletins  No.  21  and  No.  22,  Feb.,  1893. 

Rose,  C— Beitr&ge  zur  Zahnentwickelung  der  Edentaten.  Extr.  Anat.  Anz.  1892. 
From  the  author. 

Sarasin,  p.  und  F. — Uber  das  Geharorgan  der  Caeciliiden.  Abdruck  aus  Anat 
Anz.  1892.     No.  25  and  26.     From  the  authors. 

ScHLOSSER,  M. — Uber  die  systematische  Stellung  der  Gattungen  Plesiadapis,  Pro- 
toadapis,  Pleurospidotherium  und  Orthaspidotherium.  Separat-Abdruck  aus  dem 
Neuen  Jahrbuch  fUr  Mineralogie,  Geologic  und  Paleontologie,  1892.  From  the 
author. 

Shufeldt,  R.  W. — The  Chionididae.  A  Review  of  the  Opinions  on  the  Syste- 
matic Position  of  the  Family.     Extr.    The  Auk,  Vol.  X,  1893.    From  the  author. 

Sibley,  H.  L. — ^The  Grounds  of  Divorce.  Extr.  April  Methodist  Review,  no 
year  given.     From  the  author. 

Stejnec:£R,  L.— Preliminary  Description  of  a  New  Genus  and  Species  of  Blind 
Cave  Salamander  from  North  America.  Extr.  Proceeds.  U.  S.  Natl.  Mus.  Vol.  XV, 
1892.    From  the  Smithsonian  Museum. 

TOPINARD,  P. — De  1'  Evolution  des  molaires  et  prdmolaires  chez  les  Primates  et 
en  particulier  chez  1  homme.     Extr.  de  V  Anthropologic,  1892.      From  the  author. 

Ward,  H.  B. — Preliminary  Communication  on  the  Host  of  Nectonema  agile  Verr. 
Extr.  Proceeds.  Am.  Acad.,  1892.     From  E.  L.  Mark. 

White,  D. — A  Now  Taeniopteroid  Fern  and  its  Allies.  Extr.  Bull.  Geol.  Soc 
Am.  Vol.  IV,  1893.     From  the  author. 

WiNCHELL,  N.  H. — The  Geological  and  Natural  History  Survey  of  Minnesota. 
Twentieth  Annual  Report,  for  the  year  1891.     Fron>  the  author. 
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RECENT  LITERATURE. 

Conquest  of  the  Vegetable  World.* — This  volume  forms  one 
or  the  series  Etudes  d'Histoire  Gtnerale.  The  author,  M.  Louis  Bour- 
deau,  treats  the  subject  under  twelve  different  heads,  classifying  plants 
according  to  the  use  made  of  them  by  man.  The  introduction  gives  a 
general  theory  of  the  increase  of  plants,  both  naturally  and  by  cultiva- 
tion. Following  this  are  successive  chapters  on  plants  used  directly  as 
food  and  those  from  which  food  is  manufactured  in  the  form  of  liquors, 
oils  and  sugars ;  the  fodder  plants  and  those  from  which  extracts  are 
made,  to  be  used  medicinally,  or  as  perfumery ;  plants  useful  for  the 
arts  and  industries,  and  those  which  subserve  merely  ornamental  pur- 
poses. The  work  concludes  with  a  chapter  on  the  creation  and  pres- 
ervation of  artificial  varieties  of  some  types  of  plants. 

Report  of  the  Minnesota  Geological  and  Natural  History 
Survey  for  the  Year  1891.* — This  quarto  publication  of  344  pages 
comprises  reports  on  the  crystalline  rocks  and  the  oxide  of  manganese, 
by  Mr.  N.  H.  Wilson  ;  the  Mesabi  iron  range,  by  H.  V.  Winchell ;  a 
record  of  field  observations  in  four  granite  areas,  with  a  catalogue  of 
rock  specimens,  by  Mr.  XJ.  S.  Grant ;  a  sketch  of  the  costal  topography 
of  the  north  side  of  Lake  Superior,  with  special  reference  to  the 
abandoned  strands  of  Lake  Warren,  by  Mr.  A.  C.  Lawson ;  a  com- 
posite paper  on  the  Diatomaceae  of  Minnesota  Inter-glacial  peat ;  and 
the  usual  lists  of  additions  to  the  Museum  and  library. 

The  iron-ore  interests  have  developed  so  rapidly  that  the  Survey  has 
found  it  incumbent  to  pay  close  attention  to  the  geographic  distribu- 
tion of  th^  rocks  carrying  this  ore,  and  to  the  questions  relating  to 
their  geology.  Hence  the  more  important  papers  in  this  report  are  the 
ones  bearing  upon  those  subjects. 

The  Vertebrate  Paleontology  of  the  Llano  Estacado.' — 
This  report  embraces  the  determination  of  the  species,  from  the  most 
available  parts  of  the  skeleton,  of  the  vertebrata  found  by  the  party 

iConqu6te  du  Monde  Vegetal.  Par  Louis  Bourdeau,  Paris,  1898.  M.  Felix 
Alcan,  Editeur. 

*The  Geological  and  Natural  History  Survey  of  Minnesota.  The  Twentieth 
Annual  Report,  for  the  year  1891,  Minneapoli*,  1893. 

•A  Preliminary  Report,  by  E.  D.  Cope.  From  the  fourth  Annual  Repoit  of  the 
Geological  Survey  of  Texas  (1892);  published  July  1st,  1893. 
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of  the  Geological  Survey  of  Texas  of  1892,  which  explored  the  eastern 
border  of  the  Staked  Plain  from  the  Texas  Pacific  R.  R.  on  the  south 
to  the  Denver  and  Fort  Worth  road  on  the  north.  The  party  was 
under  the  direction  of  Mr.  Wm.  F.  Cummins,  who  was  accompanied 
by  Professor  Cope.  They  examined  exposures  of  the  beds  of  the  Trias, 
and  of  Cenozoic  beds  of  the  terranes  Loup  Fork,  Blanco  and  Equus 
together  with  a  bed  between  the  Loup  Fork  and  Blanco.  The  number 
of  species  obtained  from  each  of  these  horizons  is  as  follows :  Trias,  7 ; 
Loup  Fork,  17 ;  Blanco,  16;  Equus,  10;  bed  between  Loup  Fork  and 
Blanco,  8 ;  total,  58.  Of  these,  eleven  were  not  r^^ded  as  determin- 
able. Of  the  forty-seven  species  determined,  the  following  were  first 
discovered  by  the  explorations  of  the  geological  survey ;  Trias,  4 ;  Loup 
Fork,  8 ;  intercalated  bed,  8  ;  Blanco,  14 ;  Equus,  5 :  total,  29.  Among 
the  results  we  find  the  following.  The  establishment  of  a  peculiar 
species  of  Episcopoaaurus  from  the  Trias.  The  discovery  of  a  Tetra- 
belodon,  not  previously  known  to  be  of  Loup  Fork  age,  allied  to  the 
T.  serridens.  The  determination  of  the  range  of  variation  of  the  den- 
tition of  the  ProtohippuB  pladdtia,  and  the  determination  of  the  tem- 
porary dentition  of  Protohippus  and  Hippotherium.  The  more  impor- 
tant results  obtained  from  the  bed  intercalated  above  the  Loup  Fork 
is  the  finding  of  a  new  species  of  Protohippus,  Hippidium,  and  Equus, 
each ;  the  last  named  allied  to  the  E.  minutus ;  the  discovery  of  new 
genera  of  Mustelidae  and  Hyaenidae  from  the  Blanco  bed;  the 
rehabilitation  of  the  Tetrahelodon  shepardii  Leidy  hitherto  known  from 
a  single  molar  tooth ;  the  species  being  found  to  resemble  in  some 
respects  the  genus  Dinotherium.  Also  the  determination  of  three  other 
mastodons  from  the  Blanco  bed,  and  of  a  large  new  species  of  camel 
of  the  genus  Pliauchenia;  the  discovery  of  a  true  horse  (Equu$ 
minutua  Cope)  not  larger  than  a  sheep.  The  Equus  bed  yielded  a  huge 
Mylodon,  represented  by  fragments  only,  four  species  of  horses,  and 
three  of  camels  of  the  genus  Holomeniscus,  two  of  the  last  named 
being  new  to  science. 

Twenty-three  plates  illustrate  the  report,  which  add  much  to  its  value, 
although  little  can  be  said  in  favor  of  their  artistic  merits,  as  they  are 
printed  on  ordinary  paper. 
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GEOLOGY  AND  PALEONTOLOGY. 

Recent  Volcanic  Eruptions  in  California. — In  a  paper  pub- 
lished in  Ihe  Independent,  Professor  G.  Frederick  Wright  makes  the 
following  remarks  concerning  recent  volcanic  eruptions  in  California : 

''  The  absence  in  America  of  volcanic  phenomena  east  of  the  Rocky 
Mountains  is  amply  compensated  for  by  their  abundance  west  of  them. 
Probably  the  largest  lava  fields  in  the  world  are  situated  in  Idaho, 
Washington,  Oregon,  California  and  Nevada.  In  age  these  belong  to 
the  latest  of  the  geological  periods,  being  for  the  most  part  tertiary. 
For  many  reasons  there  is  much  interest  in  determining  how  near 
down  to  the  present  time  these  volcanic  eruptions  have  continued. 

**  The  traveler  over  the  lava  beds  of  the  Pacific  slope  cannot  fail  to 
be  impressed  by  the  fresh  appearance  of  the  basalt  which  covers  so 
large  a  part  of  the  surface.  Considerable  areas  can  readily  be  found 
whose  surface  looks  as  fresh  as  that  of  the  slag  from  the  furnace  of 
yesterday.  Many  reports  have  been  set  in  circulation  by  travelers 
that  some  of  the  volcanic  cones  have  been  witnessed  by  them  in  active 
eruption.  Thus  the  members  of  Aster's  party  who,  in  1811,  crossed 
the  Teton  Mountains  just  south  of  the  Yellowstone  Park,  averred  that 
they  saw  peaks  to  the  north  of  them  sending  forth  volcanic  smoke  and 
vapor.  As  they  were  men  of  large  experience,  some  men  of  science 
have  been  inclined  to  give  credence  to  their  opinion,  and  are  con- 
firmed in  this  view  by  the  fresh  appearance  of  some  of  the  craters  in 
the  vicinity  of  Mount  Jeflferson,  on  the  shores  of  Henry's  Lake;  while 
the  activity  of  the  geysers  in  the  Yellowstone  Park  is  perhaps  indica- 
tive of  the  continued  activity  of  volcanic  forces  throughout  that  general 
region. 

"  But  there  are  so  many  phenomena  that  may  be  mistaken  for  vol- 
canic smoke  and  vapor  when  seen  from  a  distance  that  it  is  safer  not 
to  credit  such  general  statements.  Clouds  and  drifting  snow  might 
easily  deceive  a  distant  observer.  It  is  probably  thus  that  the 
reports  originated  concerning  the  volcanic  activity  of  Mount  Hood 
during  the  middle  of  this  century.  Mount  Hood  is  indeed  a  volcanic 
crater ;  but  so  far  from  being  active  it  is  now  filled  with  snow.  Mount 
Bainier,  or  Tacoma,  presents,  however,  the  double  phenomena  of  blow- 
ing hot  and  cold  at  the  same  time.  The  upper  5,000  feet  of  its  surface 
is  almost  a  continuous  sheet  of  ice,  but  through  a  small  orifice  in  a 
portion  of  the  crater  which  crowns  the  summit,  volcanic  steam  contin- 
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ues  to  find  vent,  and  furnishes  heat  for  the  unlucky  explorer  who  is 
compelled  to  spend  a  night  at  that  lofty  elevation. 

''  The  most  definite  account  of  what  may  be  called  an  historically 
recent  volcanic  eruption  of  any  considerable  extent  in  the  region 
referred  to  at  the  outset  has  just  been  published  in  a  Bulletin  of  the 
United  States  Geological  Survey,  by  Mr.  J.  S.  Diller.  The  area 
described  is  in  northern  California,  in  the  vicinity  of  Lassen  Peak, 
about  one  hundred  miles  southeast  of  Mount  Shasta.  Lassen  Peak  is 
itself  a  vast  volcanic  cone,  and  the  center  of  numerous  others  smaller 
in  size  and  later  in  origin,  but  all  of  recent  geological  age.  The  Cin- 
der Cone,  which  was  the  special  subject  of  Mr.  Diller's  researches,  is 
ten  miles  northeast  of  Lassen  Peak,  in  the  vicinity  of  Snag  Lake. 
The  general  elevation  is  here  a  little  over  6,000  feet  above  the  sea,  and 
his  cone  rises  640  feet  above  the  lowest  point  of  its  base,  having  a 
diameter  of  2,000  feet  at  the  bottom,  and  750  feet  at  the  top,  and  is 
composed  of  cinders  which  readily  yield  and  slide  down  under  one's 
weight  as  he  walks  over  them. 

"  This  Cinder  Cone  belongs  to  the  earliest  part  of  the  eruption,  and, 
in  Mr.  Diller's  opinion,  cannot  be  much  more  than  two  hundred  years 
old.  At  the  same  time  with  the  explosive  eruption  that  produced  the 
Cinder  Cone,  an  immense  amount  of  volcanic  sand  was  ejected  and 
scattered  about  the  base  for  a  distance  of  eight  miles  in  every  direc- 
tion. Near  the  base  this  is  between  six  and  seven  feet  in  depth,  and 
thins  out  gradually  toward  the  margin.  Some  time  subsequent  to  this 
explosive  outburst  there  took  place  a  quiet  flow  of  basalt,  which 
poured  from  the  southeast  side  of  the  cone,  and  spread  itself  over  the 
sand,  covering  an  area  about  three  miles  long  by  a  little  over  a  mile 
in  width.  The  edge  of  this  flow  everywhere  presents  a  precipitous 
front  about  one  hundred  feet  in  height,  and  Snag  Lake  is  formed  by 
the  dam  which  this  basalt  stream  has  extended  across  the  valley  into 
which  it  flowed. 

"  The  data  for  determining  the  age  of  this  eruption  seem  to  be  as 
conclusive  as  could  be  desired.  Dead  pine  trees,  with  their  roots  in 
the  original  soil,  can  still  be  seen  projecting  above  the  volcanic  sand  of 
the  first  eruption,  and  in  some  instances  they  have  been  partially  over- 
whelmed by  the  later  eruption  of  basalt,  and  their  decaying  tops  pro- 
ject from  under  it.  But  the  living  trees  all  grow  upon  the  surface  of 
volcanic  sand,  and  near  the  base  of  the  cone  their  roots  are  not  long 
enough  to  reach  the  original  soil.  The  age  of  the  oldest  of  the  trees 
found  living  does  not  exceed  two  hundred  years,  and  that,  doubtless,  as 
Mr.  Diller  supposes,  very  closely  marks  the  date  of  the  earlier  erup- 
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tion.  Ordinarily,  also,  pine  trees,  overwhelmed  as  this  original  forest 
was,  would  not  survive  more  than  thirty  years.  In  the  conditions  of 
this  dry  climate  two  hundred  years  is  a  long  time  for  them  to  remain 
exposed  to  the  air  without  complete  decay. 

"  The  demonstration  of  so  much  volcanic  activity  at  so  recent  a  date 
in  California  renders  it  altogether  likely  that  other  eruptions  will  occur 
in  that  region  in  process  of  time,  and  that  others  have  occurred  at  no 
great  distance  in  the  past  Previous  to  the  eruption  of  the  yeat  79, 
there  was  no  historic  record  that  Vesuvius  had  been  an  active  volcano, 
and  at  a  later  period — between  the  fourteenth  and  seventeenth  cen- 
turies— more  than  three  hundred  years  elapsed  without  any  serious 
eruption.  It  will  be  a  matter  of  surprise  if  the  volcanic  forces  west  of 
the  Rocky  Mountains  do  not  yet  assert  themselves  with  greater  or  less 
vigor.  These  investigations  of  Mr.  Diller,  therefore,  show  the  possi- 
bility of  bringing  down  to  a  reasonably  modem  period  the  date  of  the 
remains  of  man  which  have  been  found  under  the  lava  in  various 
places  on  the  Pacific  Coast. 

**  Even  Table  Mountain  in  California  might  seem  to  yield  a  modern 
chronology  in  view  of  one  fact  brought  out  by  Mr.  Diller.  It  has 
been  supposed  that  all  of  the  erosion  of  the  deeper  valleys  about  Table 
Mountain  has  been  subsequent  to  the  time  when  this  lava  stream 
filled  up  the  old  channel  of  the  Stanislaus  River.  In  the  light  of  Mr. 
Diller's  observations,  however,  it  would  seem  possible  to  suppose  that 
the  Table  Mountain  lava  flow  did  not  always  follow  the  lowest  channels 
open  to  it,  but  that  it  may  have  built  up  for  itself  obstructions  in 
front  of  which  it  might  turn  aside  to  occupy  abandoned  channels  of 
the  old  river  at  a  higher  leveL  This,  at  any  rate,  was  a  theory  which 
suggested  itself  to  me  a  year  ago,  as  I  examined  the  country  about  ten 
miles  above  Sonora,  where  the  Tal)le  Mountain  stream  of  lava  crosses 
to  the  left  side  of  the  present  Stanislaus.  That  the  theory  suggested  to 
my  mind  in  reference  to  the  Table  Mountain  flow  might  have  been  a 
fact  would  seem  no  more  strange  than  the  actual  course  of  some  of  the 
streams  of  lava  which  Mr.  Diller  has  traced  from  the  Cinder  Cone  so 
carefully  studied  by  him.  He  says:  'At  first  the  main  stream  flowed 
to  the  southeast,  but  gradually  turned  around  to  the  left,  until  its 
direction  was  slightly  west  of  north,  where,  though  having  flowed  a 
total  distance  of  three  miles,  the  cessation  of  its  flow  was  not  more  than 
a  mile  and  a  half  from  the  vent.  This  course  was  not  determined  by 
the  original .  configuration  of  the  land,  but  by  the  obstructions  to  the 
later  streams  furnished  by  the  cooling  of  earlier  streams.' 
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"  In  view  of  present  activity  in  the  discussions  of  the  antiquity  of 
man,  I  can  but  regard  this  publication  of  Mr.  Diller  as  of  the  very 
highest  importance  as  calculated  to  allay  the  fears  of  a  certain  portion 
of  the  Christian  public,  and  to  check  the  hasty  inferences  that  some  are 
likely  to  draw  from  the  recent  facts  which  have  been  so  freely  pub- 
lished concerning  the  relation  of  man  to  the  lava  beds  of  the  Pacific 
Coast  The  time  has  not  yet  come  to  give  the  full  chronological  sig- 
nificance to  those  facts." 

Continental  Problems. — The  annual  address  of  Mr.  G.  K.  Gil- 
bert, President  of  the  Geological  Society  of  America,  consisted  of  a 
statement  of  six  unsolved  continental  problems,  with  a  discussion  of 
each  question  in  turn.  (1)  "  How  are  Continents  supported?"  intro- 
duced the  doctrine  of  Rigidity  versus  Isostasy,  with  the  weight  of 
evidence  in  favor  of  the  latter  doctrine.  (2)  "  Does  heat  or  composi- 
tion determine  the  difiference  in  density  of  the  material  of  the  earth's 
crust?"  was  discussed  in  connection  with  (3)  ''What  caused  the 
Continental  Plateau?"  in  which  the  author  spoke  at  length  of  the 
only  hypothesis  yet  advanced,  that  of  Mr.  Dana,  which  deserves 
to  be  more  fully  compared  with  the  body  of  modern  data.  (4)  "  Why 
do  Continental  Areas  rise  and  fall  ?"  is  a  problem  for  which  no  solu- 
tion has  been  suggested.  (5)  "Are  Continents  Permanent?"  may 
probably  be  answered  in  the  affirmative,  but  the  fact  is  not  yet  fully 
established.  (6)  ^*  Do  Continents  Grow?"  is  still  open  to  discusnon, 
although  the  doctrine  has  been  generally  accepted.  In  the  author's 
opinion,  the  greater  part  of  the  data  from  which  continental  growth 
has  been  inferred  may  be  fictitious  and  misleading.  (Bull.  Geol.  8oc. 
Am.,  Vol.  IV,  1893.) 

Mineral  Resources  of  the  United  States  for  i8gi.' — This  vol- 
ume is  the  eighth  of  a  series  begun  in  1882.  It  deals  with  the  mineral 
progress  of  the  year  1891,  and  contains  a  complete  statement  of  the 
mineral  products  of  that  year.  The  opening  chapter  is  a  summary  of 
the  quantity  and  value  of  the  metallic  and  non-metallic  products  for 
1891,  and  also  contains  tabular  statements  of  the  outputs  from  1880  to 
1891.  Under  the  head  of  Iron  Ores,  a  r^um6  of  the  progress  in  the 
manufacture  of  iron  and  steel  in  the  United  States  for  the  past  twenty 
years  is  given. 

The  names  of  the  contributors  of  the  various  sections  appear  in  con- 
nection with  the  subjects  treated. 

1  Mineral  Resources  of  the  United  States  for  the  Calendar  Year  1891.  David  S. 
Day,  Chief  of  Division  of  Mining  Statistics  and  Technology.     Washington,  1893. 
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Note  on  an  Upper  Devonian  Fish  from  Canada. — A  collec- 
tion of  fishes  made  by  Mr.  Jex  at  Campbelltown  and  Scaumenac  Bay, 
Canada,  has  been  recently  examined  by  Dr.  R.  H.  Traquair.  Among 
them  is  a  fine  series  of  Phaneropleuron  curtum  Whiteaves,  which 
shows  clearly  that  the  short  break  in  the  dorsal  fin,  which  Whiteaves 
figured,  but  thought  might  be  an  accidental  or  abnormal  character,  is 
a  natural  division,  and  that  the  dorsal  fin  is  in  two  distinct  portions. 
Dr.  Traquair  feels  justified  in  erecting  the  Whiteaves  species  into  a 
new  genus  characterized  by  its  double  dorsal  fin,  and  proposes  for  it 
the  name  Scaumenada  carta,    (Geol.  Mag.,  June,  1893.) 

The  Diatomacese  of  the  Triassic  (?)  sandstone  of  New 
Jersey. — When  I  first  settled  in  Newark,  New  Jersey,  twenty  years 
ago,  I  went  about  looking  at  the  red  sandstone  for  Diatomacese  in  it; 
but  did  not  find  them.  I  found  pieces  of  trunks  of  wood.  I  found 
carbonate,  silicate  and  sulphide  of  copper  and  carbonate  of  lime  and 
mica,  and  worm  burrows  and  ripple  marks  but  nothing  else.  No 
minute  fossils  like  Diatomacese.  I  looked  at  the  sandstone  every  now  and 
then,  reasoning  that  it  was  a  fresh  water  sediment,  most  likely  laid  down 
in  very  shallow  water,  and  must  contain  the  remains  of  Diatomacese,  if 
they  existed  then.  I  examined  the  sandstone  at  Glen  Ridge,  about 
two  miles  from  the  station  at  Bloomfield  on  the  Montclair  and  Bloom- 
field  branch  railroad  where  the  Glen  Ridge  quarry  and  mining  com- 
pany have  a  quarry  and  are  mining  for  copper.  I  examined  the  white 
sandstone  at  Forest  Hill  on  the  Greenwood  Lake  railroad  and  the  old 
Schuyler  copper  mines  at  Belleville.  I  visited  the  red  sandstone  in 
the  cutting  where  the  Greenwood  Lake  railroad  came  through  at 
Arlington  just  above  Newark  on  the  Passaic  river.  The  cut  is  deep 
audit  shows  the  sandstone  dipping  to  the  northwest  and  also  a  fissure 
which  parted  the  rock  in  a  nearly  north  and  south  direction  or 
parallel  to  their  strike.  It  is  al>out  five  feet  wide  and  shows  rounded 
pieces  of  trap.  This  strongly  indicates  that  the  trap  is  not  far  below 
and  that  heat  partially  metamorphosed  the  rocks.  This  is  one  of  the  few 
fissures  in  the  Triassic.  The  shale  shows  worm  burrows  and  ripple 
marks.  This  would  seem  to  point  to  a  later  instrusion  than  the 
Triassic  of  the  trap.  I  examined  the  shale  with  acids  for  Diatomacese 
but  without  success.  At  last  in  June  of  this  year,  1893,  I  found  a 
spot  immediately  on  the  Passaic  river  just  south  of  the  city  of  Passaic 
where  L.  H.  Arden  has  a  brick  yard  in  operation.  I  found  he  mined 
the  clay  from  which  the  brick  was  made  close  by,  and  I  visited  the  clay 
pit  and  saw  the  clay  in  finely  stratified  layers  about  as  thin  as  paper 
55 
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and  extending  to  about  twelve  feet  upward  from  the  rain  water  which 
had  accumulated  here,  on  the  day  I  saw  it.  The  clay  was  red  or  brown 
and  rather  poor  and  the  layers  looking  like  a  heap  of  reddish  paper 
with  darker  papers  introduced  every  now  and  then.  On  the  top  of 
this  was  about  two  feet  of  red  glacial  gravel  in  the  form  of  till  and 
between  the  gravel  and  the  clay  was  a  pocket  of  yellow  clay  which  evi- 
dently belonged  to  the  glacial  deposit  which  I  have  examined  all  over 
northern  New  Jersey  and  which  forms  the  so-called  Lacustrine,  Sed- 
imentary or  Sub  Peat  deposits  of  Diatomacese  which  occur  from  Nova 
Scotia  to  Pennsylvania  on  the  Atlantic  coast  of  the  United  States.  This 
stratified  clay  is  Triassic  and  I  examined  it  with  considerable  interest 
for  it  was  formed  in  shallow  fresh  water,  and  contained  Diatomacese, 
scarce  it  is  true,  but  the  first  Diatomacse  geologically  speaking  that 
have  been  found  anywhere  on  the  globe  if  we  except  the  Diatomacese 
of  the  Carboniferous  Coal  found  by  Count  Castracane  some  years  ago. 
But  the  coal  in  which  he  discovered  Diatomacese  is  doubtfully  carboni- 
ferous. Perhaps  it  may  be  Tertiary.  The  Diatomacese  I  found  in  the 
Triassic  clay  were  Gomphonema  acuminatum  and  Brebissonia  lanceolata 
along  with  straight  sponge  spicules.  The  clay  was  Triassic  beyond  a  doubt 
for  it  was  under  the  glacial  clay  and  glacial  till.  What  it  rested  upon 
is  doubtful,  Triassic  sandstone  most  likely,  for  Triassic  sandstone 
covers  this  part  of  New  Jersey  and  no  other  rock  is  seen.  It  is  impor- 
tant to  note  the  finding  of  Triassic  Diatomacese  at  this  time  and  per- 
haps they  will  be  seen  in  quantity  further  on.  The  color  of  the 
Triassic  sandstone  due  to  red  iron  oxide  is  remarkable  and  deserves 
investigation.  The  same  color  is  present  in  the  Catskill  sandstone  and 
at  first  they  could  be  classed  as  one,  but  of  course  the  fossils  are  differ- 
ent, and  are  very  scarce  in  the  Triassic,  and  rather  plenty  in  the  Catskill. 
It  can  hardly  come  from  the  magnetite  on  the  border  of  the  sandstone,  as 
I.  C.  Russell  suggests,  for  that,  although  present  in  New  Jersey,  is  not 
always  present  and  cannot  be  the  cause  of  the  red  color  of  the  Catskill 
sandstone.  Perhaps  it  is  present  as  an  iron  silicate,  for  it  is  more 
difficult  to  dissolve  by  boiling  in  acids  than  simple  iron  oxide. 

Arthur  M.  Edwards,  M.  D. 

Do  Glaciers  Excavate  ? — The  recent  critical  examination  of 
Alpine  and  other  mountain  valleys  by  Professor  T.  G.  Bonney,  con- 
firms the  conclusion  he  reached  in  1874,  that  these  valleys  appear  to 
be  much  older  than  the  ice  age,  and  to  have  been  but  little*modified 
during  the  period  or  maximum  extension  of  the  glaciers.  Mr.  Bonney 
asserts  that  the  erosive  power  of  glaciers  is  small — quite  unequal  to  the 
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work  which  has  been  ascribed  to  it.  In  this  connection  the  author  con- 
siders the  difficulties  presented  by  certain  Alpine  lakes  in  attributing 
them  to  the  erosive  action  of  glaciers.  The  position  of  such  lakes  as 
Constance,  Geneva,  Como,  etc.,  and  the  subaqueous  contours  of  Como 
and  Greneva  militate  against  the  glacial  erosion  theory.  The  hypoth- 
esis offered  by  Mr.  Bonney  as  an  explanation  of  these  lake  basins  is 
that  originally  they  were  eroded  by  ordinary  agencies,  and  that  their 
beds  have  been  subsequently  affected  by  differential  movements.  He 
instances  as  an  example  bearing  out  his  theory  the  Great  Lakes  of 
North  America  whose  origin  has  been  so  ably  demonstrated  by  Dr. 
J.  W.  Spencer.    (Geog.  Journ.,  June,  1893.) 

Plistocene  Deposits  of  Russia. — Mr.  S.  Nikitin  has  given  a  brief 
account  of  the  Quaternary  deposits  of  Russia  in  a  pamphlet  of  thirty- 
four  large  octavo  pages.  It  is,  however,  merely  a  summary  of  a  more 
detailed  report  which  he  is  soon  to  publish.  The  paper  closes  with  the 
following  statement  of  the  principal  theses : 

1.  "The  sub-division  of  the  stone  age  into  paleolithic  and  neolithic 
epochs  should  be  preserved  for  European  Russia,  because  it  here  coin- 
cides with  the  geological  divisions  into  Pleistocene  and  modern,  which 
are,  in  their  turn,  based  upon  paleontological  data. 

2.  "  The  study  of  the  glacial  deposits  of  Finland  and  of  the  western 
region  furnishes  no  proof  of  the  existence  of  two  distinct  glacial  epochs 
and  an  inter-glacial  epoch.  All  the  facts  can  be  explained  by  the  phe- 
nomena of  the  oscillation  of  the  glacier  at  the  time  of  its  gradual,  but 
irregular,  retreat. 

3.  "  If,  however,  one  accepts  the  Swedish  and  Prussian  theory  of  the 
sub-division  of  the  glacial  period  into  two  epochs  and  an  interglacial 
epoch,  the  second  glaciation  cannot  have  extended  beyond  the  western 
region,  in  a  certain  part  (comparatively  restricted)  of  the  Baltic 
region  of  Finland  and  of  the  government  of  Olonetz. 

4.  "  The  other  portion  of  Russia  subjected  to  glaciation,  has  only 
one  morainic  stage,  corresponding  to  the  deposits  of  the  first  glacial 
epoch  of  the  Swedes. 

5.  "At  the  epoch  of  the  more  extended  glaciation,  the  major  part  of 
Russia  presented  the  aspect  of  a  desert  of  ice,  similar  to  that  of  Green- 
land, carrying  no  moraine  upon  its  surface,  and  presenting  no  eleva- 
tion free  from  ice,  where  forest  vegetation  could  be  preserved. 

6.  "  The  time  corresponding  to  the  interglacial  epoch  and  the  second 
glaciation  of  the  Swedes,  was  probably,  for  the  greater  part  of  Russia, 
the  epoch  of  the  formation  of  the  ancient  lake  deposits,  the  loess,  and 
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the  upper  terraces  of  the  rivers,  which  constitute  the  principal  reposi- 
tory for  the  bones  of  the  mammoth  and  other  extinct  mammals,  which 
abounded  here  while  Scandinavia  and  Finland  were  still  covered  by 
the  glacier. 

7.  "  In  accordance  with  the  composition  and  genesis  of  her  Quater- 
nary deposits,  European  Russia  may  be  divided  into  a  series  of  typical 
regions  which  are  very  characteristic,  although  resting  upon  differences 
which  are  scarcely  recognizable,  but  which  illustrate  none  the  less  the 
life  of  the  immense  Russian  plain  during  the  Quaternary  period,  and 
the  formation  of  her  superficial  deposits. 

8.  *'  In  the  second  portion  of  the  glacial  epoch,  or  of  the  pleistocene, 
the  mammoth  and  other  large  mammals  inhabited  southern  and  east- 
ern Russia  in  great  numbers.  As  the  glacier  retreated,  these  animals 
advanced  toward  the  north  and  northwest ;  toward  the  close  of  the 
pleistocene  they  reached  Finland  for  a  short  time,  and  then  disappeared 
entirely  throughout  the  whole  extent  of  European  Russia,  but  prob- 
ably later  in  the  northeastern  part  and  in  Siberia. 

9.  *'  Man  lived  contemporaneously  with  the  mammoth  during  the 
second  part  of  the  glacial  epoch  along  the  limits  of  glaciation,  pos- 
sessing an  industry  well-advanced,  making  use  of  fire  among  other 
things,  but  producing  implements  solely  of  naked  flint.  As  the  glacier 
retired,  man  advanced  toward  the  north  and  northwest ;  he  arrived 
in  Finland  and  the  Baltic  region  after  the  close  of  glaciation  and  after 
the  disappearance  of  the  mammoth  ;  but  man  himself  possessed  already 
the  more  advanced  culture  of  the  neolithic  age,  and  besides  implements 
of  trimmed  flint,  he  knew  how  to  make  implements  in  polished  stone, 
pottery,  etc. 

10.  "  European  Russia  shows  no  traces  of  man  in  the  first  part  of 
the  Pleistocene,  or  of  any  more  ancient  man."  (Am.  Journ.  Sci.,  June, 
1893.) 
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BOTANY. 

Check-List  of  New  North  American  Plants. — ^The  botanical 
publications  of  the  Department  of  Agriculture  at  Washington  are 
becoming  year  by  year  of  more  scientific  value,  and  at  the  same  time 
more  useful.  Botanists  have  come  to  look  upon  the  *'  Contributions 
from  the  U.  S.  National  Herbarium  "  as  real  contributions  which  they 
are  glad  to  receive,  and  in  which  they  may  feel  a  just  pride.  The  last 
number  (No.  7)  consists  of  a  "  Systematic  and  Alphabetic  Index  to  New 
Species  of  North  American  Phanerogams  and  Pteridophytes,  published 
in  1892, "  prepared  by  Miss  Josephine  A.  Clark.  Appearing  the  mid- 
dle of  July,  it  is  refreshingly  recent,  and  makes  us  hope  that  under  the 
energetic  management  of  Chief  Coville  this  will  be  the  rule  with  pub- 
lications from  his*  division. 

The  list  is  much  like  the  one  published  last  year  (Sept.  20,  1892), 
and  as  then  described,  it  is  based  upon  the  card  index  of  new  species 
and  new  combinations,  made  primarily  for  the  use  of  the  Botanical 
Division.  Its  usefulness  there,  suggested  to  Dr.  Vasey  its  publication 
for  the  benefit  of  botanists  throughout  the  country. 

A  marked  improvement  which  we  notice  with  great  pleasure  is  the 
uniform  decapitalization  of  all  specific  names,  and  the  omission  of  the 
comma  before  the  name  of  the  author.  We  trust  that  this  will  here- 
after be  the  rule  in  the  National  Herbarium. 

Charles  E.  Bessey. 

Shall  we  Decapitalize  Specific  Names  ? — By  the  time  that 
this  is  in  print,  the  Botanical  Club  of  the  A.  A.  A.  S.  will  have  dis- 
cussed and  perhaps  decided  this  question ;  but  we  wish  here  to  record 
before  this  anticipated  action,  our  conviction  that  it  is  but  a  question 
of  time  when  decapitalization  will  be  the  rule.  It  is  to  be  hoped  that 
the  Club  will  decide  in  favor  of  it  now,  but  if  it  does  not,  it  will  but 
defer  the  matter  a  few  years.  The  revulsion  against  the  over-capitali- 
zation of  DeCandoUe,  Gray  and  Watson  may  not  now  be  strong  enough 
to  demand  absolute  decapitalization  ;  it  may  be  satisfied  with  retaining 
the  capital  initial  for  genitives  of  personal  names,  and  possibly  for  old 
substantives.  This  would  be  a  great  improvement,  inasmuch  as  it 
would  require  the  decapitalization  of  nearly  one-half  of  the  names  now 
capitalized  in  the  new  edition  of  Gray's  Manual. 
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Of  course,  every  one  knows  that  grammatically  the  argument  is  a 
pretty  strong  one  in  favor  of  a  partial  capitalization,  but  something 
may  be  said  on  the  other  side,  even  on  this  ground.  Primarily  the 
specific  name  is  a  limiting  or  qualifying  term,  that  is,  it  has  an  adjecti- 
val function,  and  as  such  it  is  properly  written  with  the  small  initial 
letter.  There  should  be  no  question  as  to  such  cases  as  virginiana, 
coroliniana,  pennsylvanica,  etc.  Linne  himself  wrote  them  with  the 
small  initial  letter,  as  also  Willdenow  and  Sprengel.  Why  then  should 
there  be  any  hesitancy  in  writing  oakeaiana,  purahiana,  kalmianum, 
etc.  ?  Even  in  Gray's  Manual  we  have  sambucifolia,  alnifolia,  hyssopi- 
folinSf  nepetcefoliay  and,  most  astonishing  of  all,  fosaombronioides.  Why 
the  Italian  Fossombroni  should  be  decapitalized  here,  it  will  puzzle  any 
advocate  of  capitalization  to  explain. 

Nothing  is  gained  by  capitalizing,  and  it  requires  some  extra  effort 
to  remember  whether  to  use  the  capital  or  not,  while  by  decapitalizing 
we  gain  much  in  appearance  of  the  printed  page,  and  save  appreciably 
in  time  and  the  effort  to  remember  a  complicated  rule. 

Charles  E.  Bessey. 

The  Use  of  Personal  Names  in  Designating  Species.^ — 
The  first  sentence  of  the  thirty-second  article  of  the  Paris  Code  is  as 
follows :  "  The  specific  name  ought,  in  general,  to  indicate  something 
of  the  appearance,  the  characters,  the  origin,  the  history  or  the  proper- 
ties of  the  species. "  The  twenty-seventh  section  of  the  rules  of  nomen- 
clature adopted  in  1877  by  the  zoologists  of  the  American  Association 
for  the  Advancement  of  Science  (with  the  advice  of  Dr.  Gray,  and 
other  botanists)  is  almost  identical  with  the  foregoing :  "  The  specific 
name  should,  in  general,  indicate  some  feature  of  the  appearance,  char- 
acters, origin,  history  or  properties  of  the  species. "  The  purpose  of 
the  rule  cited  is,  without  question,  to  favor  the  adoption  of  names 
which  have  some  real  significance,  and  when  we  look  over  the  work  of 
the  great  masters  in  descriptive  botany  we  see  how  fully  they  followed 
its  spirit.  In  the  first  and  third  editions  of  Linne's  "  Species  Planta- 
rum"  nearly  all  the  specific  names  are  in  some  degree,  descriptive. 
One  finds  names  as  follows  (pp.  118-119)  auedcay  canadenai-a.tomentoaa, 
trifoliataf  viacoaa,  aUemifoliayperennis,  uniflora,  bifiora,  umbellata,  eorym 
boaa,  latifolia,  etc.  If  we  compare  Linne's  practice  with  that  of  recent 
descriptive  botanists  we  find  a  great  change  in  the  frequency  with 
which  personal  names  are  used.  In  the  first  two  hundred. pages  of 
Vol.  I,  of  the  first  edition  of  the  *'  Species  Plantarum, "  including  about 

1  Read  before  the  Bo'anical  Club  of  the  A.  A.  A.  S.,  August  21,  18  93. 
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one  thousand  species,  there  are  not  to  exceed  seven  such  names,  viz : 
michelianus,  Iceflingiana,  halleri,  matthioli,  Grmeleni,  monelli,  and 
Osbeckii,  (notice  in  passing,  the  capitalization,  which  is  still  maintained 
in  the  third  edition).  Here  we  have  less  than  one  per  cent  of  names 
derived  from  personal  names,  which  is  in  striking  contrast  with  what 
we  find  in  recent  lists. 

In  the  list  of  New  Species  of  North  American  Phanerogams  and 
Pteridophytes,  published  in  1891,  issued  by  the  U.  S.  National  Herba- 
rium, twenty-three  per  cent  of  the  specific  names  are  derived  from  per- 
sonal names.  In  the  similar  list  for  1892  we  find  a  little  more  than  18 
per  cent  of  such  names.  Taking  the  two  years  together,  the  personal 
names  are  exactly  twenty-one  per  cent  of  the  whole.  Has  not  this 
thrusting  forward  of  personal  names  gone  entirely  too  far  ?  It  cer- 
tainly violates  every  principle  of  good  taste.  Botanists  may  soon  be 
properly  charged  by  other  scientific  men  with  showing  an  over-eager- 
ness to  gain  the  petty  notoriety  which  attaches  to  having  one's  name 
borne  by  some  plant.  There  should  be  a  speedy  reform  in  this  prac- 
tice. 

It  is  a  proper  thing  to  construct  a  euphonious  name  from  the  name 
of  an  eminent  botanist,  and  apply  it  to  a  new  genus.  There  is  some 
dignity  in  such  a  procedure ;  but  there  is  a  great  deal  of  difference 
between  the  dedication  of  a  genus  to  a  great  man,  and  the  other  prac- 
tice of  assigning  new  species  to  every  collector, — because  the  collectors 
like  it! 

Charles  E.  Bessey. 

Botany  at  the  Madison  Meetings. — The  most  notable  gather- 
ing of  American  botanists  in  recent  times  took  place  in  August  of 
the  present  year  in  connection  with  the  forty-second  meeting  of  the 
American  Association  for  the  Advancement  of  Science,  and  the 
several  affiliated  societies.  Especial  efiforts  had  been  made  to  secure 
a  large  attendance,  which  was  successful  beyond  the  most  sanguine 
expectations.  But  few  of  the  more  active  of  our  botanists  were 
absent,  and  these  were  unavoidably  detained. 

This  being  the  first  year  of  the  existence  of  a  separate  section  (G) 
of  botany,  all  members  of  the  Association  watched  the  experiment 
with  much  interest.  But  when  the  pei^manent  secretary  announced  in 
the  closing  general  session  that  the  new  section  had  received  one-fifth 
of  all  the  papers  presented  to  the  Association,  all  doubts  as  to  the 
ability  of  the  botanists  to  maintain  a  separate  section  disappeared. 
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The  session  opened  on  Thursday,  August  17,  with  the  address  of  the 
Vice-President  on  "Evolution  and  Classification,"  the  burden  of 
which  was  that  in  the  present  classification,  of  the  higher  plants  espe- 
cially, the  facts  of  evolution  are  practically  ignored. 

On  Friday  papers  as  follows  were  read : 

G.  F.  Atkinson,  Photography  as  a  means  for  recording  the  macro- 
scopic characters  of  micro-organisms  in  artificial  cultures.  The  author 
detailed  his  method  of  securing  good  photographs  by  means  of  oblique 
light  in  connection  with  a  black  card  interposed  between  the  object 
and  the  source  of  light. 

G.  F.  Atkinson,  Symbiosis  in  the  roots  of  Ophioglossese.  A  fun- 
gus appears  to  be  present  in  the  cortical  tissues  of  the  roots  of  all  the 
species  examined. 

B.  T.  Galloway,  Observations  on  a  rust  afifecting  the  leaves  of  the 
Jersey  or  Scrub  Pine.  This  was  a  discussion  of  the  structure  of  the 
normal  and  diseased  leaves,  and  an  account  of  the  mode  of  infection 
by  the  parasite,  Coleosporium  pini, 

W.  J.  Beal,  Prophylla  of  Graminea.  Illustrated  by  drawings  and 
sketches. 

Charles  R.  Barnes,  On  the  food  of  green  plants.  This  was  one 
of  the  most  carefully  written  papers  presented  during  the  meetings. 
The  author  proposed  a  sharper  separation  of  the  operations  concerned 
in  the  nutrition  of  plants,  as  follows :  (1)  Photosyntax,  for  the  fixa- 
tion of  carbon  by  chlororphyll ;  (2)  Digestion  and  (3)  Assimilation. 
The  publication  of  this  paper  will  be  looked  for  with  interest. 

J.  Christian  Bay,  A  new  infection  needle  for  the  study  of  lower 
plants.    Illustrated  by  sketches  and  examples. 

G.  F.  Atkinson,  Comparative  study  of  the  structure  and  function 
of  the  sporangia  of  ferns  in  the  dispersion  of  spores.  Illustrated  by 
a  number  of  large  drawings. 

Byron  D.  Halsted,  The  Solandi  printing  applied  to  botanical 
work.  By  the  use  of  sensitive  photographer's  paper  the  author  is  able 
to  obtain  fine  negatives  directly  from  leaves,  and  from  these  he  prints 
very  useful  photographs.    Many  specimens  of  this  process  were  shown. 

N.  L.  Britton,  Present  aspects  of  the  nomenclature  question. 
Analyzing  the  subject  as  it  presents  itself  to-day.  There  are  (1)  the 
pre-Linnaeaus,  who  would  go  back  in  nomenclature  to  authors  earlier 
than  Linn^ ;  (2)  those  who  would  begin  with  the  Systema  Natune  of 
Linn^,  1735;  (3)  those  who  would  begin  with  Linn^'s  Genera  Planta- 
rum,  1737;  and  (4)  those  who  with  most  botanists  would  begin  with 
Linux's  Sj;)ecies  Plantarum,  1753.  To  these  may  be  added  (5)  a  few 
who  would  select  a  date  still  more  recent. 
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T.  A.  Williams,  LicheDS  of  the  Black  Hilb.  Eighty-three  species 
and  varieties  are  known,  many  of  which  are  northern  and  western. 

J.  Christian  Bay,  The  bibliography  of  American  botanical  litera- 
ture.   The  author  made  a  plea  for  the  beginning  of  such  work. 

Douglas  H.  Campbell,  Notes  on  the  development  of  MaraUia 
douglani.  Describing  the  prothallia,  and  suggesting  a  relationship 
with  certain  Hepaticse. 

On  Monday  papers  were  read  as  follows : 

Theobald  Smith,  Further  observations  on  the  fermentation-tube, 
with  special  reference  to  anserobiosis,  reduction,  and  gas  production. 
Illustrated  by  the  apparatus  used  by  the  author. 

John  G.  Jack,  The  fructification  of  Juniperus.  The  author  finds 
that  the  fruits  of  J.  virginiana  ripen  the  first  season,  while  in  J.  sabina 
var.  procumbent  it  requires  two  seasons,  and  in  J.  communis,  three  sea- 
sons. 

S.  G.  Wright,  The  minute  structure  and  development  of  the  motile 
organ  in  the  leaf  of  the  Red-bud.  This  was  an  anatomical  and  physi- 
ological paper. 

Erwin  F.  Smith,  Two  new  and  distinctive  diseases  of  Cucurbits. 
Describing  an  Aliemaria  on  melons,  and  another  on  cucumbers  and 
cantaloupes  due  to  bacteria. 

CoNWAT  McMillan,  Preliminary  statement  concerning  botanical 
laboratories  and  instruction  in  American  universities  and  colleges. 
This  paper  was  considered  so  important  that  the  Association  requested 
the  Commissioner  of  Education  at  Washington  to  print  it  as  one  of  the 
educational  bulletins.  Incidentally,  it  appears  that  many  colleges 
are  still  giving  as  college  work,  short  spring  term  courses  in  Gray's 
"Lessons!  I'' 

The  reading  of  this  paper  resulted  in  the  appointment  of  a  commit- 
tee consisting  of  Drs.  Coulter,  Campbell  and  Britton,  to  inquire  into  the 
teaching  of  botany  in  the  secondary  schools  of  the  United  States. 

Byron  D.  Halsted,  The  shrinkage  of  leaves  in  drying.  By  means 
of  photographs  by  the  "Solandi"  process,  it  was  shown  that  the 
shrinkage  is  often  considerable. 

M.  B.  Thomas,  The  roots  of  orchids. 

L.  H.  Pammel,  Preliminary  notes  on  some  chromogenic  bacteria  of 
the  Ames  flora. 

B.  T.  Galloway,  Results  of  some  recent  work  on  rust  of  wheat. 

J.  H.  Pillsbury,  On  the  quantitive  analysis  of  the  colors  of  flowers 
and  foliage. 

For  want  of  time  the  four  last  named  were  read  by  title. 

On  Tuesday  the  following  papers  were  read. 
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S.  M.  Tracy,  Distribution  of  the  Gramineee  iu  the  United  States. 
Illustrated  by  many  maps. 

N.  L.  Britton,  a  consideration  of  species  based  upon  the  theory  of 
evolution.    An  attempt  to  formulate  our  present  ideas  of  species. 

Elizabeth  G.  Britton,  A  revision  of  the  genus  Physcomitrium. 
Showing  that  while  we  supposed  that  we  had  half  a  dozen  species,  it 
appears  that  we  have  nearly  or  quite  double  that  number. 

W.  T.  Swingle,  On  Cephaluros  mycoidea  and  Phyllosiphon  sp.,  two 
parasitic  algae  new  to  North  America.  These  curious  plants,  the  first 
of  which  lives  upon  Magnolia  leaves  and  the  latter  upon  the  leaves  of 
Ariscema,  appear  to  be  truly  parasitic. 

Frederick  V.  Coville,  An  analysis  of  the  conditions  affecting  the 
distribution  of  plants.  These  were  given  as  temperature,  light,  food, 
water  and  mechanique. 

J.  C.  Arthur,  Deviation  in  development  due  to  the  use  of  unripe 
seeds.  As  this  paper  will  be  published  in  full  in  the  Naturalist,  no 
summary  will  now  be  attempted. 

W.  T.  Swingle,  The  principal  diseases  of  citrous  fruits  now  being 
studied  at  Eustis,  Fla.    Illustrated  by  specimens  of  fresh  material. 

P.  H.  Rolfs,  A  sclerotium  disease  of  plants.  Giving  details  of  the 
structure. 

Elizabeth  G.  Britton,  Ulota  americana  Mitten  and  Orthotrichum 
americanum  Beauv.  The  author  discussed  fully  the  question  of  their 
identity,  which  appears  to  be  established. 

The  following  were  read  by  title  for  want  of  time: 

L.  H.  Pammel,  Notes  on  Rceatelia  pyrata,  Crossing  of  Cucurbits 
and  A  case  of  poisoning  by  the  wild  parsnip,  CHcuta  maculata,  (three 
papers). 

The  Botanical  Club  held  sessions  on  Friday,  Monday  and  Tuesday. 
It  received  the  report  of  the  committee  appointed  last  year  to  prepare 
a  check  list  of  North  American  phanerogams,  and  after  much  dicus- 
sion,  provision  was  made  for  printing  it.  In  this  connection,  Rule  III 
of  the  "  Rochester  Code,"  was  modified  so  as  to  allow  the  use  of  a 
specific  name  identical  with  the  generic.  The  rule  now  reads  as  fol- 
lows: 

"  In  the  transfer  of  a  species  to  a  genus  other  than  the  one  under 
which  it  was  first  published  the  original  specific  name  is  to  be 
retained." 

Another  important  action  of  tl^e  club  was  that  relating  to  the  pro- 
posed American  botanical  society.  A  committee  of  ten  was  elected 
and  empowered  to  increase  its  number  to  twenty-five,  to  organize  such 
a  society.     The  following  is  the  committee:    J.  C.  Arthur,  G.  F. 
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Atkinson,  C.  R.  Barnes,  C.  E.  Bessey,  L.  H.  Bailey,  N.  L.  Britton, 
Mrs.  E.  G.  Britton,  J.  M.  Coulter,  F.  V.  Coville,  D.  H.  Campbell,  D. 
C.  Eaton,  W.  G.  Farlow,  E.  L.  Greene,  B.  D.  Halsted,  Arthur 
HoUick,  C.  MacMillan,  B.  L.  Robinson,  F.  L.  Scribner,  C.  L.  Sargent, 
J.  D.  Smith,  Wm.  Trelease,  R.  Thaxter,  L.  M.  Underwood,  L.  F. 
Ward,  W.  P.  Wilson. 

Papers  were  read  in  the  club,  many  of  them  of  much  importance. 

On  Saturday  the  Club  accompanied  the  Association  to  the  Dells  of 
the  Wisconsin  River,  and  spent  a  day  in  collecting  and  in  the  enjoy- 
ment of  the  beautiful  scenery,  with  much  of  social  pleasure. 

An  American  botanical  society  is  now  assured.  The  committee  to 
effect  an  organization  met  promptly  and  made  preliminary  arrange- 
ments for  a  meeting  next  year  in  connection  with  the  Association.  A 
sub-committee  consisting  of  Messrs  Trelease,  Coulter,  Bailey,  Mac- 
Millan and  Sargent,  was  appointed  to  attend  to  the  details  of  perman- 
ent organization. 

The  Botanical  Congress  which  had  been  called  by  the  committee 
appointed  for  the  purpose,  convened  at  10  o'clock,  A.  M.,  August 
23,  with  37  members.  Since,  for  various  reasons,  but  few  foreign  bot- 
anists were  able  to  attend,  the  name  adopted  was  the  **  Madison  Botan- 
ical Congress."  Dr.  E.  L-  Greene  of  California  was  elected  President 
and  Henri  de  Vilmorin  of  France,  and  L.  M.  Underwood  of  Indiana, 
Vice-Presidents.  J.  C.  Arthur  of  Indiana,  B.  L.  Robinson  of  Massa- 
chusetts, and  F.  V.  Coville  of  the  District  of  Columbia,  Secretaries. 
C.  R.  Barnes  of  Wisconsin  was  elected  Treasurer. 

Committee  reports  were  received,  as  follows : 

On  the  Nomenclature  of  Plant  Diseases.  After  discussion  this  was 
referred  to  an  enlarged  committee,  of  which  Dr.  B.  D.  Halsted  of 
New  Jersey  is  chairman,  with  instructions  to  report  in  1894  to  Section 
G  of  the  American  Association  for  the  Advancement  of  Science. 

On  the  terminology  of  Vegetable  Physiology ;  suggesting  greater  pre- 
cision in  the  use  of  terms.  This  was  likewise  referred  to  a  committee, 
with  Dr.  J.  C.  Arthur  of  Indiana  as  chairman,  to  report  to  Section  G 
in  1894. 

On  the  terminology  of  Anatomy  and  Morphology.  After  discussion 
a  committee  of  five,  with  Dr.  D.  H.  Campbell  of  California  as  chair- 
man, was  appointed  to  report  in  1894  to  Section  G. 

On  the  Nomenclature  of  Horticultural  forms ;  recommending  for  the 
present  the  use  of  Nicholson's  "  Dictionary  of  Gardening,"  supple- 
mented by  the  "  Index  Kewensis,"  for  scientific  names.  This  report 
was  adopted. 

On  the  Bibliography  of  North  American  Botany ;   urging  the  neces- 
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sitj  of  the  early  inauguration  of  bibliographic  work,  and  suggesting 
rules  for  uniform  methods  of  citation.  The  congress  voted  affirma- 
tively upon  the  first  proposition,  and  then  referred  it  to  a  committee 
with  Dr.  C.  R.  Barnes  of  Wisconsin  as  chairman.  The  rules  as  to 
methods  of  citation  were  agreed  to,  and  will  be  printed  in  the  pro- 
ceedings of  the  congress. 

On  the  terminology  of  Oeographical  Botany.  After  short  discussion 
this  was  referred  to  a  committee  with  F.  V.  Coville  of  the  District  of 
Columbia  as  chairman. 

Appropriate  resolutions  were  presented  and  adopted  regarding  the 
death  of  Alphonse  de  CaudoUe,  and  George  Vasey. 

Resolutions  were  adopted  respecting  the  condition  of  the  United 
States  National  Herbarium,  at  present  deposited  in  a  building  in 
Washington  which  from  its  construction  and  use  is  liable  to  destruc- 
tion by  fire,  and  the  United  States  Congress  was  memorialized  to  make 
early  provision  for  a  fire-proof  building  for  the  preservation  of  this 
scientific  treasure.  The  Secretary  of  Agriculture  was  respectfully 
requested  to  urge  prompt  action  in  this  matter. 

The  thanks  of  the  Congress  were  extended  to  Dr.  Otto  Kuntze  for 
valuable  printed  papers  presented  by  him  for  the  use  of  the  members. 

On  Wednesnay  afternoon  open  invitation  of  the  local  committee 
of  arrangements  the  members  of  the  Congress  took  part  in  a  botanical 
excursion  to  Lake  Wingra,  and  after  adjournment  (Thursday,  5  P. 
M.),  all  enjoyed  a  two  hours'  moonlight  ride  upon  Lake  Mendota. 

There  is  no  space  in  this  account  for  a  full  notice  of  the  botanical 
papers  read  in  the  Society  for  the  Promotion  of  Agricultural  Science. 
The  Secretary,  Dr.  Frear,  communicates  the  following  titles: 

W.  J.  Beal.    Methods  of  killing  Couch-  or  Quack-Grass. 

W.  J.  Beal.    Some  Grass  Mixtures  for  lawns. 

W.  R.  Lazenby.    Sub-irrigation  for  Green-house  and  Garden. 

C.  E.  Bessey.    The  Weeds  of  Nebraska. 

B.  D.  Halsted.     Potatoes  by  the  direct  method. 

G.  F.  Atkinson.    A  new  fungus  disease  of  the  Apple. 

B.  T.  Galloway.    The  Macrosporium  disease  of  potatoes. 

J.  C.  A.RTHUR.     A  new  factor  in  improving  farm  crops. 

These  will  be  published  in  the  proceedings  of  the  Society. 

The  attendance  of  working  botanists  was  unusually  large  at  all  the 
meetings  in  Madison.  Many  men  whose  faces  are  rarely  seen  were 
present,  some  for  the  first  time  in  their  lives.  A  few  of  the  active 
botanists  of  the  country  who  have  usually  taken  part  in  such  meet- 
ngs  were  missed,  while  on  the  other  hand,  the  older  members  were 
made  aware  of  the  fact  that  there  is  a  rapidly  growing  group  of 
younger  men  who  are  pushing  their  way  to  the  front  by  their  good 
work. — Charles  E.  Bessey. 
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ZOOLOGY. 

Classification  of  the  Actiniae. — In  his  account'  of  the  Actiniae 
of  the  "Albatross"  collections  of  1887-88,  Professor  J.  P.  McMurrich 
gives  first  a  historical  r^um^  of  the  growth  of  our  knowledge  of  the 
Actinians  and  then  presents  his  own  ideas  of  the  limits  and  arrange- 
ment of  the  families,  followed  by  a  description  of  the  forms  collected 
by  the  ''Albatross."  In  the  historical  part  we  notice  that  the  separa- 
tion of  the  Brjozoa  (better  Polyzoa)  from  the  Ccelenterates  is  credited 
to  MUne  Edwards.  We  had  always  understood  that  the  discovery  was 
made  by  J.  Vaughan  Thompson  in  1830. 

Changing  the  typographical  arrangement  Professor  McMurrich  gives 
the  following  classification  of  the  Hexactinians. 

A.  Tentacles  arranged  in  cycles  Actiniae. 

a.  Column  simple 

1.  Tentacles  cylindrical,  smooth. 

^  Sphincter  absent  or  weak,  entodermal. 

t  Mesenteries  not  numerous.    Halcampidse. 
1 1  Mesenteries  numerous.  Antheidae. 

*  ^  Sphincter  entodermal,  tentacles  deciduous. 

Boloceridse. 
*  *  *  Sphincter  mesogloeal. 

t  No  acontia.  Paractidae. 

1 1  Acontia.  Sagartidae. 

*  *  *  *  Sphincter  entodermal,  circumscribed. 

t  Acrorhagi  wart-like.  Bunodidae. 

1 1  Acrorhagi  foliate.  Phyllactidae. 

2.  Tentacles  warty  or  branched. 

*  Tentacles  simple.  Heteractidae. 

*  *  Tentacles  compound.  Thalassianthidae. 

3.  Tentacles  reduced  to  stomidia.  |  g^^^^^'j^' 

6.  Column  provided  in  its  upper  part  with  branched  or  globular 

processes.  Dendromelidae. 

c.  Free  swimming  forms.  Minyidae. 

B.  Tentacles  arranged  radially  SriCHODACLYHiNiE. 

a.  Tentacles  all  of  one  form. 

1,  Tentacles  few,  capitate  Corallimorphidae. 

2.  Tentacles  numerous,  cylindrical.  Discosomidae. 

»  Proc.  Nat.  Mas.,  XV.,  p.  119,  1893. 
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3.  Tentacles  nodulated.  Aurelianidse. 

h.  Tentacles  of  two  forms. 

1.  Marginal  tentacles  cylindrical;  disc  tentacles  wart-like, 

branched  or  foliate.  Rhododactidae. 

2.  Marginal  tentacles  pinnate ;  disc  tentacles  wart-like. 

PhymanthidsB. 

c.  Tentacles  of  various  forms,  not  eylindrical.    Cryptopdendridae. 

It  is  a  pity  that  the  Grovernment  cannot  provide  good  illustrations 

for  papers  like  this,  but  like  all  the  publications  of  the  Fish  Commission 

it  has  put  up  with  unsatisfactory  photo-cuts. 

Maioid  Crabs  in  the  National  Museum. — Miss  Mary  J.  Rath- 
bun  continues*  her  studies  of  the  Maioid  Crabs  by  an  account  of  the 
species  of  the  family  Maiidse  in  the  National  Museum.  She  enumera- 
tes 39  species  as  occurring  in  the  collection  and  gives  a  list  of  desiderata 
which  includes  100  species.  The  new  forms  described  are  Chionceeetes 
tannerii,  Cceloeerus  grandis,  Lepteces  (n.g.)  omatus  and  Hyastenvs  ear^ 
ibhceus.  The  paper  concludes  with  an  extract  from  the  as  yet  unpub- 
lished MSS.  of  the  late  Dr.  Stimpson,  a  part  of  his  final  report  upon 
the  Crustacea  of  the  Ringold  and  Rodgers  Expedition  to  the  North 
Pacific.  The  value  of  this  last  would  have  been  increased  by  including 
references  to  the  preliminary  report  on  the  same  expedition  published 
in  the  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadel- 
phia for  1857. 

A  New  Lancelet.' — Dr.  E.  A.  Andrews  regard  the  small  lancelet 
which  was  found  by  the  Johns  Hopkins  Marine  Station  in  the  Baha- 
mas as  the  type  of  a  distinct  genus  of  Acraniata  to  which  he  has  given 
the  name  Asymmetron  lucayanum.  The  chief  anatomical  peculiarities 
of  the  form  are  found  in  the  asymmetrical  character  of  the  reproduc- 
tive organs,  which  occur  on  the  right  side  of  the  body  alone,  in  the 
absence  of  fin-rays  from  the  ventral  fin  and  in  the  presence  of  a  long 
caudal  process  extending  posterior  to  the  last  myotome.  Dr.  Andrews 
has  also  collected  the  literature  of  the  various  species  of  Amphioxus 
from  which  we  learn  that  the  following  species  have  been  described 
from  the  world. 

Branchiostoma  lanceolatum :  Scandinavia,  England,  Mediterranean, 
Chesapeake  Bay  ?  Fiji  Island  ? 

B.  caribceum:  Mouth  of  La  Plata,  Brazil,  St  Thomas,  Jamaica, 

«Proc.  Nat.  Mus.,  XVI,  p.  63,  1893. 

5  Studies  from  Biol.  Laby.,  Johns  Hopkins,  V,  1898. 
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Tampa  Bay,  Gulf  of  Mexico,  Beufort,  N.  C. 

B,  cuUellum :  Australia. 

B.  haasanum:  Australia. 

B,  belcheri :  Australia. 

B.  elongatum :   Peru. 

B,  califomiense :  California. 

Asynvmetron  lucayanum :  Bahamas. 

Besides  these,  specimens  have  been  reported  from  Japan,  Ceylon,  and 
the  Bermudas.  It  is  possible  that  the  B,  cvMellum  of  the  above  list 
may  prove  to  be  a  species  of  Asymmetron.  Peters  genus  Epigonich- 
thys  is  apparently  regarded  as  synonymous  with  Branchiostoma. 

Descriptions  of  Four  New  Rodents  from  California. — Dur- 
ing the  past  year  I  have  received  among  other  mammals  a  considerable 
series  of  Californian  rodents  of  the  genera  Sitomys,  Keith  rodontomys 
and  Onychomys.  In  the  identification  of  these  it  was  found  necessary 
to  determine,  if  possible,  the  status  of  certain  Californian  forms  de- 
scribed by  Professor  Baird  in  1857,  more  especially  of  his  ffesperomys 
eremicuSy  H,  boy  Hi,  H.  gambelii  and  fl.  austerm.  The  results  of  this 
study  were  necessarily  incomplete,  and,  though  far  from  satisfactory, 
some  points  of  importance  seemed  sufficiently  proven  to  warrant  publi- 
cation, and  a  paper  was  in  preparation  and  nearly  ready  for  the  printer 
when  Dr.  J.  A.  Allen's  Article  on  a  collection  of  mammals  from  the  San 
Pedro  Martir  region  of  Lower  California  came  out  in  the  Bulletin  of 
the  American  Museum  of  Natural  History. 

This  covered  so  exactly  much  of  the  same  ground  gone  over  by  my 
own  investigations  in  so  much  more  exhaustive  a  manner  and  with 
such  similar  results,  the  original  scope  of  this  paper  has  been  materi- 
ally changed. 

Among  the  series  lately  received  by  me  from  collectors  in  southern 
California  there  are  four  forms  apparently  undescribed.  In  determin- 
ing the  status  of  these  I  am  greatly  indebted  to  Dr.  J.  A.  Allen  for  the 
loan  of  specimens  from  the  New  York  Museum  of  Natural  History, 
and  for  the  critical  examination  of  some  of  my  own,  forming  the  basis 
of  this  paper. 

For  the  loan  of  the  type  specimen  of  Onychomys  torridu8  and  a 
large  series  of  rodents  from  southern  California,  thanks  are  due  to  Mr. 
F.  W.  True  of  the  National  Museum,  and'  Mr.  Gerrit  S.  Miller,  Jr.,  of 
Peterboro,  New  York. 

1.  SUomya  major  Sp.  nov.  (Type  No.  1202,  S ;  Col.  of  S.  N.  Rhoads, 
Squirrel  Inn,  San  Bernardino  Co.,  July  1, 1893 ;  col.  by  R.  B.  Her- 
ron). 
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Description. — Size  large,  somewhat  less  than  largest  S,  ealifamicua. 
Tail  about  length  of  head  and  body,  stout,  and  scantily  covered  with 
coarse  hairs :  terminal  pencil  inappreciable.  Hind  feet  smaller  than 
in  calif omicus.  Ears  large,  more  rounded  and  thinly-haired  than  in  co/i- 
fornicus.  Color  pale,  grayish  buff  on  upper  parts,  becoming  brownish 
on  rump  and  lacking  any  darker  dorsal  stripe.  Sides,  from  eyes  to  root 
of  tail,  more  bufiy  than  upper  parts,  but  no  definite  lateral  stripe. 
Lower  parts  uniform  grayish  white,  lacking  buffy  or  plumbeous  tints  on 
throat  and  ventral  region  always  present  in  califomicus,  A  narrow, 
black,  ring  encircles  each  eye. 

Measurements.'— Total  length,  193.5;  tail,  98.5;  hind  foot,  22.5. 
Skull — total  length,  28.5 ;  basilar  length,  20.5 ;  zygomatic  breadth, 
13.8;  length  of  nasals,  10.5;  interorbital  constriction,  4.3. 

Another  specimen,  a  female,  taken  at  the  same  date  and  place,  has 
lost  half  the  tail  during  life.  In  no  other  respect  does  she  differ  from 
the  type,  the  length  of  the  head  and  body  and  of  the  feet  being  the 
same  in  both. 

In  size,  form,  dentition  and  relative  measurements  the  skull  of  major 
differs  inappreciably  from  its  near  ally,  califomuMs.  The  resem- 
blance of  major  to  Baird's  description  of"  Hesperomys  boylii"  and  its 
apparent  affinities  with  califomicus  inclined  me  to  the  belief  that  it 
was  his  *'  Long-tailed  Mouse,"  and  that  it  should  be  classed  a  sub-spe- 
cies of  californicus  as  S.  califomictis  boylii.  Dr.  Allen,  who  has  ex- 
amined the  type  of  boylii,  and  to  whom  I  submitted  the  two  specimens 
of  mxijor  for  an«  opinion  on  this  question,  thinks  their  identity  very 
doubtful,  though  admitting  their  apparent  resemblance  in  size  and  col- 
oration ;  neither  does  he  consider  the  relationship  of  major  to  califomi- 
eu8  at  all  close.  Independently  of  this  verdict  I  should  have  hesitated 
to  give  Tnajor  full  specific  rank. 

I  am  informed  that  Dr.  Merriam  has  secured  a  series  of  Sitomys 
from  the  type  locality  of  boylii  in  Eldorado  Co.,  which  will  enable  him 
shortly  to  re-describe  that  species  and  settle  a  much  involved  question 
in  the  synonomy  of  this  very  puzzling  genus. 

2.  Sitomys  herronir  Sp.  nov.  (Type  No.  81 5,  9  ,  Col.  of  S.  N.  Rhoads, 
San  Bernardino  Valley,  Cal.,  March  3,  1893,  col.  by  R.  B.  Herron.) 

Description. — Body  short  and  stout ;  ears  large,  very  thinly  and  min- 
utely haired.    Tail  very  long  and  slender  (one-third  longer  than  head 

^  All  measurements  given  in  this  paper  are  in  millimeters,  and  were  made  by  collec- 
tor before  skinning. 

^  For  Mr.  R.  B.  Kerron,  whose  abili^es  as  an  expert  and  painstaking  field -collector 
more  than  deserves  public  recognition. 
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and  body),  clothed  with  minute,  whitish  hair?,  slightly  darker  along 
ridge,  the  annuli  not  concealed  thereby.  There  is  no  dark  ring  around 
eyes.  Upper  parts  uniformly  buflfy  gray,  lacking  any  tendency  to  a 
darker  median  area,  the  lower  sides  and  cheeks  becoming  purer  och- 
raceous  buff,  the  root  of  the  tail  being  encircled  by  same  color.  The 
face  is  grayer  than  rest  of  upper  parts.  Pelage  very  soft,  long  and 
full.  Feet  white,  small  and  slender,  upper  half  of  thighs  and  fore-legs, 
buff.  Lower  parts  soiled  gray  washed  with  buff,  whitest  on  chin,  dark- 
est on  breast  and  belly. 

Measurements.— Total  length,  200 ;  tail,  115  ;  hind  foot,  21.  Skull 
— total  length,  24.5;  basilar  length,  18.5;  zygomatic  breadth,  12.3; 
length  of  nasals,  9.2  ;  interorbital  construction,  3.5 

This  species  is  represented  by  four  specimens,  all  taken  in  March, 
April,  and  June,  on  the  ranch  of  the  gentleman  whose  name  they  bear. 

They  belong  to  the  long-and-naked-tailed,  large-eared  group  of 
Sitomys  typified  by  eremidvs.  In  colors  and  general  proportions  the 
nearest  ally  of  herronii  is  probably  the  S,  rowleyi^  of  Dr.  Allen,  from 
Utah.  It  differs  therefrom  according  to  Dr.  Allen,  *'  in  slenderer  feet, 
buffy  white  instead  of  pure  white  underparts,  rather  grayer  head  and 
naked,  instead  of  hairy,  tail."  Herronii  also  differs  markedly  from  row- 
leyi  in  its  skull  measurements  when  compared  with  those  given  for  the 
latter  species  by  Dr.  Allen.  The  length  of  nasals,  given  as  "  5.5  "  for 
rowleyiy  is  probably  a  typographical  error.  I  have  seen  no  skull  of 
Sitomys  in  which  the  nasals  measure  less  than  seven  millimeters,  and, 
to  judge  by  its  other  dimensions,  rowleyi  must  be  a  large  species.  In 
its  average  characters  herronii  comes  most  closely  to  Sitomys  eremicw* 
and  its  sub-species /ra^(m/tt«,*  from  both  of  which  it  may  readily  be 
distinguished  by  its  huffy  tints  and  larger  size.  Cranially,  it  has  a 
broader  and  flatter  rostrum,  less  recurved  upper  incisors  and  relatively 
much  longer  and  wider  incisive  foramina  than  eremicus.  There  is  no 
decided  variation  in  size  and  color  among  the  herronii  series  in  my 
possession,  the  type  being  a  fair  average  of  the  lot. 

3.  Onychomya  ramoncf  Sp.  nov.  (Type  No.  823,  9 ,  Col.  S.  N.  Rhoads, 
San  Bernardino  Valley,  Cal.,  April  11, 1893,  col.  by  R.  B.  Herron). 

Description. — Size  somewhat  larger  than  0.  torridus,  with  larger 
ears.  Colors  similar  to  0.  longicauda,  but  with  an  appreciable  dorsal 
stripe  and  shorter,  stout  tail.    Skull  averaging  larger  or  as  large  as  0. 

»  Bull.  Am.  Mus.  Nat.  Hist.,  V,  76. 

*  Mr.  Miller,  who  describes  fraUrculus  as  a  full  species,  now  considers  it  a  ''  dark 
coast  form  o{  eremicus.^* 

*  For  "  Ramona."  "  H.  H."  Jackson's  heroine  of  the  San  Bernardino  Valley. 
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torridus  and  of  the  same  proportions,  but  with  a  relatively  longer  man- 
dible and  higher  coronoid  process. 

Measurements. — ^Total  length,  147;  tail,  48;  hind  foot,  18;  ear, 
from  crown,  12. 

I  have  examined  the  type  of  torridus,  with  which  rariMna  shows 
closer  affinities  than  with  any  other  member  of  the  genus.  Making 
allowance  for  the  facts  the  type  was  "skinned  out  of  alcohol,"  and  the 
skull  is  missing,  it  is  easy  to  see  that  torridus  is  externally  a  very  differ- 
ent looking  mouse  from  ram ona,  being  lighter  and  more  unicolor  above 
and  lacking  the  bright  vinaoeous  wash  on  the  sides. 

Adopting  the  cranial  and  superficial  characters  given  for  torridus  by 
Dr.  Merriam  in  North  American  Fauna,  No.  2,  the  two  are  beat  dis- 
tinguished as  follows : 


Onychomys  torridus. 


1 


Above,  uniform  dull,  tawny 
cinnamon. 

2.  No  darker  dorsal  stripe. 

3.  No  black  ring  around  eye. 

4.  Tail  with  dark  dorsal  stripe 
reaching  three*fourths  its 
length. 

5.  Average  measurements: — 
length,  135;  tail,  45;  hind' 
foot,  20 ;  ear,  from  crown,  10. 


Onychovtys  ramona, 

1.  Above,  grayish  vinaceous  buff. 

2.  Darker  grayish  dorsally. 

3.  Narrow,  black  ring  round  eye. 

4.  Tail  with  dark  dorsal  stripe, 
seven-eighths  to  nine-tenths  its 
length. 

5.  Average  measurements  (five 
adulte)  :  — length,  139;  tail, 
48 ;  hind-foot,  19  ;  ear,  from 
crown,  13. 


Cranial  Measurements. 


Basilar  length  (of  Hensel) 

Greatest  zygomatic  breadth 

"        parietal  "       

Interorbital  constriction 

Length  of  nasals 

Foramen-magnum  to  incisive  foramina.. 
Alveolar  length  of  upper  molar  series... 

Length  of  mandible 

Height  of  coronoid  process  from  angle.. 


torridut 

ramona 

18.5 

19. 

12.5 

12.6 

11.4 

11.5 

4.2 

5. 

9.6 

10. 

12.5 

13.4 

3.6 

3.8 

13.2 

15. 

5.8 

6.8 
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Up  to  the  present  time  no  Onychomys  has  been  recorded  from  CalL 
fornia  that  I  am  aware  of.  Dr.  Merriam  informs  me  a  large  series  was 
taken  there  by  the  Death  Valley  Expedition,  but  owing  to  the  delay  in 
the  publication  of  the  second  part  of  the  report  on  the  expedition  this 
material  was,  of  course^  unavailable  in  the  present  connection. 

The  American  Museum  of  Natural  History  has  no  specimens  of  Ony- 
chomys from  California.  Two  winter  specimens  from  Dulzura,  San 
Diego  Co.,  Cal.,  were  loaned  by  Mr.  Miller.  They  are  unaccompanied 
by  other  data^  or  measurements,  or  skulls,  and  so  were  not  included  in 
the  above  diagnosis.  They  differ  from  the  type  of  ramona  in  appar- 
ently smaller  size  and  darker  dorsal  shade,  in  which  respects  they  more 
closely  resemble  two  October  specimens  of  ramona.  It  may  be  re- 
marked that  this  peculiar  dorsal  shading  is  also  characteristic  of  the 
majority  of  Dulzura  Sitomys  and  ReUhrodontomya  I  have  examined* 
as  compared  with  the  same  species  from  San  Bernardino  A^'alley,  but  it 
is  not  sufficient  to  warrant  special  recognition  in  any  case. 

One  half-grown  and  one  young — adult  specimen  of  ramona  entirely 
lack  the  characteristic  colors  of  upper  parts  in  fully  adult  specimens, 
being  of  a  uniform  pale  steel-gray  above.  The  same  striking  differ- 
ence, due  to  age,  is  very  noticeable  in  a  series  of  SUomys  and  Perog- 
nathus  taken  in  the  same  region. 

4.  Reiihrodontomys  pallidus  Sp.  nov.  (Type  No.J|||,  9  ,  Col.  Amer. 
Mus.  Nat.  History,  Santa  Ysabel,  Cal.,  March,  12, 1890,  col.  by  F. 
Stephens). 

Description. — Smaller  and  lighter  colored  than  B.  longtcaudvs. 
Colors  of  upper  parts  tawny  or  buffy  gray,  much  lighter  than  that  of 
Mu8  musculus.  Median  dorsal  area  darker  than  sides  and  £ace,  the 
latter  being  washed  with  ochraceous,  that  color  becoming  purer  on 
cheeks  and  lateral  lines  of  belly,  fielly  white,  with  light  plumbeous 
cast  from  exposed  bases  of  hairs.  Small  ventral  spot  and  space  between 
fore  legs,  tinged  with  buff.  Chin  and  throat  white.  Tail  of  same  rel- 
ative length  as  longicattdiia,  but  much  more  finely  haired  and  annulated, 
and  more  slender  and  distinctly  bicolor  as  in  corresponding  parts  of 
body.  Ears  relatively  larger  than  in  longicaudus,  lighter  colored  and 
with  a  fulvous  spot  at  their  anterior  bases.     Feet  pure  white. 

Measurements.— Total  length,  137  ;  tail,  73  ;  hind  foot,  16.  Skull- 
total  length,  19.2;  basilar  length,  14.6;  zygomatic  breadth,  10.2; 
length  of  nasals,  7.1 ;  interorbital  constriction,  3. 

Only  one  specimen  of  this  mouse  was  secured  at  San  Bernardino. 
Mr.  Herron  reports  them  very  rare  while  longicauda  seems  to  be 
abundant  near  its  type  locality  about  San  Francisco. 
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Two  specimens,  kindly  sent  me  by  Dr.  Allen,  from  Santa  Ysabel^ 
are  evidently  the  same  species.  They  are  more  fully  adult  than  the 
San  Bernardino  specimen,  and,  like  other  San  Diego  County  skins,  are 
blacker  above.  Their  external  and  cranial  characters  confirm  their 
identity  with  mine  as  contrasted  with  longicaudus.  Owing  to  the  more 
typical  character  of  Dr.  Allen's  specimens,  I  have  chosen  one  of  them 
for  the  type  in  preference  to  my  own.  Duplicates  of  pa//tdt«  from  the 
San  Bernardino  Valley  southward,  will  most  probably  confirm  its  good 
specific  characters.  Its  alliance  to  megalotia  is  certainly  more  remote 
than  with  longicaudus.  Its  possible  identity  with  montanus  is  very 
doubtful  on  geographical  grounds  alone,  the  latter  being  probably,  as 
Dr.  Allen  indicates,  an  eastern  Rocky  Mountain  form  of  humilis.  Dr. 
Allen's  aztecus  from  New  Mexico  differs  from  it  in  larger  size,  rela- 
tively much  shorter  tail,  less  bufiy  color,  and  in  cranial  proportions. 

In  external  measurements  pallidum  is  much  shorter  and  smaUer- 
bodied  than  longicaudus  and  has  smaller  feet.  In  skull  measurements 
it  shows  the  same  diminution  in  length  with  greater  relative  zygomatic 
breadth  and  a  blunter,  less  attenuated  rostrum.  The  relative  length 
of  mandible  to  height  of  coronoid  process  above  angle  in  pallidum  is  in 
the  same  direction.  The  coronoid  process  in  pallidus  is  sharply 
hooked,  in  longicaudus  it  is  bluntly  recurved. 

These  features  are  shown  in  the  following  table  : 

Body  Measurements. 


Total  length 

Length  of  tail  vertebrse 

«  hind  foot 

"       "  ear,  from  crown  (from  skin). 

Skull  Measubements. 

Basilar  length  (of  Hensel) 

Greatest  zygomatic  breadth 

Interorbital  constriction 

Length  of  nasals 

Total  length  of  skull 

Length  of  mandible 

Height  of  coronoid  process  from  angle... 


longicaudus  I  pallidus 
(4  adults)   '(3  adults) 


153. 
80. 
18. 
10.6 


15.6 

9.8 

3. 

7.8 
20.5 
12. 

5.1 


138. 
75. 
16. 
11. 


14.6 
10.2 

3. 

7.1 
19.2 
11. 

5. 


— Samuel  N.  Rhoads. 
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Zoological  News.  Reptilia. — Dr.  Stejneger  describes*  as  new 
Xantusia  hensham  from  San  Diego  Co.,  California.  It  may  be  dis- 
tinguished from  the  other  members  of  the  genus  by  the  possession  of 
two  interfrontonasals ;  one  row  of  superciliaries ;  frontoparietals  in 
contact ;  an  interoccipital,  and  a  vertical  pupil. 

Birds. — Robert  Ridgway  describes*  Odontophorus  consobrijius  from. 
Southern  Mexico.  It  is  much  like  0.  gvUaius,  but  is  often  darker  and 
lacks  any  buff  or  tawny  color  in  the  crest. 

Mammals. — J.  A.  Allen  enumerates*  fourteen  species  of  Thom- 
omys  including  four  (Th.  monUeolus,  aureus,  fosaor,  and  toUecus  which 
are  new.) 

*  Proc.  Nat.  Mus.,  XVI,  p.  467, 1893. 
»  Proc.  Nat.  Mus.,  XVI,  p.  469,  1893. 
«  Bull.  Am.  Mus.  Nat.  His.,  V,  p.  47,  1893. 
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ARCHEOLOGY  AND  ETHNOLOGY.* 

Ninth  International  Congress  of  Americanists. — Huelva, 
Spain,  Oct.  7-11,  1892. — The  Congress  was  held  in  the  Cloisters  of 
the  Convent  of  La  Rabida  at  Palos.  These  had  been  restored  in  the 
style  as  when  Columbus  resided  there  during  the  preparation  for  his 
first  voyage  to  America. 

It  was  opened  by  an  address  of  Senor  Canovas  del  Castillo,  the 
Premier  of  Spain.  He  sketched  the  history  of  America,  showing  the 
Monks  of  Rabida  and  the  inhabitants  of  Palos  were  strong  supporters 
of  Columbus  in  the  organization  of  his  expedition. 

The  Bishop  of  Badajos  made  a  speech  referring  to  the  fraternity 
existing  between  Spain  and  America.  This  was  enthusiastically 
responded  to  by  Senor  Palma  of  Peru. 

A  grand  ball  was  given  at  night  to  the  members  of  the  Congress  by 
the  Municipality  of  Huelva. 

In  the  evening  the  U.  S.  Warship  Bennington  arrived  at  the  Port 
of  Huelva,  having  in  tow  the  two  Spanish  Caravels  Nina  and  Pinta. 
which  had  been  built  at  Barcelona  under  the  supervision  of  Lieut, 
Wm.  McC.  Little,  acting  for  Mr,  Wm.  S.  Curtis,  Chief  of  the  Bureau 
of  American  Republics,  and  intended  to  traverse  the  Ocean  and  Great 
Lakes  and  be  exhibited  at  Chicago  in  1893. 

At  the  session  of  the  8th,  the  representative  of  British  Guiana  asked 
of  the  Spanish  Government  permission  to  search  the  archives  of 
Seville  for  ancient  documents  concerning  the  Discovery  of  America. 
Senor  Canovas  del  Castillo  responded  heartily  in  the  affirmative. 

M.  Lucien  Adam  of  France  and  Senor  Fabic  of  Spain,  the  President 
of  the  Congress,  spoke  as  to  the  best  methods  of  Studying  the  American 
question. 

Dr.  Benk,  a  delegate  from  Austria,  proposed  the  publication  of  a 
general  map  of  America ;  indeed  his  proposition  was  but  a  part  of  the 
general  one  for  a  map  of  the  entire  world.  Dr.  Benk  explained  his 
proposition,  which  was  that  this  map  should  be  upon  the  universal 
scale  of  1  to  1  million,  or  about  16  statute  miles  to  the  incfi.  This 
would  require  he  said,  about  936  sheets,  of  which  the  land  might  be 
shown  on  769  sheets.  Each  sheet  of  the  map  up  to  60°  North  Latitude 
would  embrace  5°  in  each  direction.    The  more  northern  sheets  would 

*  This  department  is  edited  by  Thomas  Wilson,  Smithsonian  Institution,  Washing- 
ton, D.  C. 
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embrace  10°  of  Longitude.  It  was  proposed  to  give  great  attention  to 
the  physical  and  political  characteristics  and  that  the  sea  should  be 
represented  as  well  as  the  land.  The  rivers  were  to  be  in  blue  and  the 
hills  in  brown.  Contours  to  be  drawn  at  elevations  of  100,  300, 500  and 
1200,  and  the  areas  enclosed  therein  to  be  tinted.  The  Meredian  of 
Greenwich  to  be  accepted  for  the  entire  map.  All  places  in  countries 
using  the  Latin  alphabet  to  be  preserved  as  officially  spelled.  Other 
alphabets  and  unwritten  languages  to  be  spelled  phonetically  or  accord- 
ing to  some  system  yet  to  be  agreed  upon.  Professor  Benk  estimated 
the  cost  of  an  edition  of  a  thousand  copies  which  show  only  the  land 
surface  to  be  in  round  numbers,  1  million  of  dollars,  and  the  769  sheets, 
if  sold  at  i  dollar  per  sheet  would  produce  less  than  400,000  dollars, 
leaving  the  sum  of  600,000  to  be  divided  among  the  respective  countries. 
The  consensus  of  opinion  was  that  this  would  be  great  desideratum ; 
whether  it  could  be  accomplished  or  not,  was  in  greater  doubt.  But  Dr. 
Benk  argued  that  it  would  be  a  long  stride  toward  successful  accom- 
plishment if  an  international  agreement  could  be  made,  by  which  a 
uniform  scale  could  be  adopted  for  the  making  of  such  a  map.  This 
international  agreement,  he  says,  could  be  agitated  only  before  such 
Congresses,  allowing  the  delegates  upon  their  return  to  their  respective 
countries  to  agitate  the  subject,  and  prepare  either  the  Government  or 
public  opinion  for  a  successful  result. 

There  was  further  discussion  and  other  papers  read,  some  of  which 
had  no  very  close  relations  to  America  and  very  small  right  to  appear 
before  the  Congress  of  Americanists. 

The  rest  of  the  day  was  taken  up  by  the  banquet  and  preparation 
for  the  fetes. 

The  King  and  Queen  Regent  arrived  on  the  10th,  and  during  that 
and  next  day  the  city  of  Huelva  and  the  town  of  Palos  and  the  Con- 
vent of  La  Kabida  were  given  over  to  the  fetes. 

At  the  Paris  Congress,  objection  was  made  to  going  to  Huelva  by 
Dr.  Brinton,  and  the  outcome  verified  the  wisdom  of  the  objection. 
It  was  a  magnificent  Naval  Review — 40  warships  of  various  Nations 
—display  of  bunting — firing  of  guns — shouting,  cheering,  banqueting, 
and  fetes  in  grand  style ;  but  as  a  scientific  or  historic  Congress,  it  made 
but  slight  progress. 

The  Queen  gave  a  reception  at  the  Hotel  Colon  at  which  about 
1,000  guests  attended.  The  Column  erected  at  La  Rabida  by  the 
Grovernment,  at  an  expense  of  about  450,000  pesatas  (francs)  in  com- 
memoration of  Columbus  was  inaugurated.  These  were  attended  by 
everybody.    The  locality  was,  of  course,  in  gala  dress.     Guns,  flags. 


Digitized  by 


Google 


840  The  American  NaturaluL  [September, 

music,  with  the  bright  dresses  of  the  women  and  clergy,  the  gay  uni- 
forms of  the  Civil,  Military  and  Naval  Authorities  and  Officers,  with 
the  decorations  of  the  pavilion  and  throne-room  in  crimson  velvet  and 
magnificent  tapestries,  of  which  the  Spanish  government  possesses  so 
many  specimens,  conspired  to  make  a  brilliant  and  imposing  scene. 

The  Secretary,  Senor  Juan  Zaragossa,  was  most  effective  in  securing 
subscribers  to  the  Congress  of  whom  he  had  over  2,000,  though  only 
about  200  were  in  attendance,  and  but  few  of  these  were  constant  at  the 
meetings  or  gave  attention  ta  its  business.  As  a  fete,  it  was  a  grand 
success ;  as  a  congress,  its  benefits  were  few. 

The  Exposicion  Historico- Americano, — Madrid,  Spain,  1892. 
— The  Exposition  was  held  in  a  permanent  building,  one  which  was 
new — just  completed,  and  is  intended  as  the  home  of  the  National 
Library,  the  Archeological  Museum,  and  the  Galleries  of  Sculpture 
and  Modern  Painting.  It  occupies  the  entire  square  between  the  Paseo 
de  Recoletos  and  the  Calle  de  Serrano  for  two  opposite  sides,  and  upon 
the  other,  the  Calles  Villa  Neuva  and  Jorge  Juan.  The  cornerstone 
of  this  building  was  laid  in  1866,  under  the  reign  of  Isabella  II,  and 
the  building  was  intended  for  the  Department  of  the  Interior.  Work 
progressed  upon  it  until  the  foundations  were  laid  and  brought 
to  the  level  of  the  ground,  when  the  Revolution  by  which  Queen  Isa- 
bella was  dethroned,  brought  it  to  a  standstill.  It  thus  remained  until 
1884,  when  the  project  was  again  brought  forward  and  the  celebrated 
architect,  Antonio  Ruiz  del  Salces,  presented  new  plans  for  the  build- 
ing as  a  Library  and  Museum. 

On  the  19th  of  January,  1887,  the  contract  for  the  completion  of  the 
building  was  entered  into  with  Don  Juan  Cruneda  at  the  price  of 
10,000,000  pesatas.  (A  pesata  is  the  Spanish  unit  coin  and  equal  to  a  franc 
French  or  20  cents  American  money.)  Two  architects  were  chosen,the  one 
to  represent  the  government,  the  other  to  represent  the  contractor,  and 
they  were  made,  jointly,  superintendents  of  the  building.  Under  their 
joint  direction,  the  contractor  performed  his  work.  The  sequel  proves 
the  wisdom  of  this  arrangement,  for  the  building  is  erected  in  a  satis- 
factory manner  and  apparently  without  dispute  or  disagreement.  It  is 
the  custom  among  the  English  and  American  visitors  in  Spain  to  point, 
with  a  certain  degree  of  reproach,  to  the  Spanish  character  as  carrying 
its  love  of  ease  and  good  nature  to  such  an  extent  as  to  sap  their  energy ; 
and  to  call  them  in  derision,  the  **  Mafiana  people,"  because  it  is  said 
they  propose  never  to  do  today  what  they  can  put  off  till  to-morrow. 
But  the  erection  of  this  palace,  running  over  a  period  of  time  since 
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1866,  costing  two  million  dollars,  has  been  completed  so  that 
the  contractor  was  able  to  deliver  it  over,  a  finished  building,  and  move 
out  of  it  with  all  his  forces  within  less  than  two  months  from  the  date 
originally  fixed  bj  the  contract.  The  building  is  in  the  form  of  a  rect- 
angle. On  the  longest  sides,  that  is  facing  east  and  west  (the  Paseo  de 
Recoletos  and  the  Calle  de  Serrano),  the  building  is  446  feet  long.  On 
the  other  sides  it  is  410  feet  long.  The  principal  fayade  and  entrance 
is  on  the  Paseo  de  Recoletos,  the  secondary  one  on  the  Calle  de  Serrano. 
The  building  is  three  stories — a  basement  and  a  first  and  second  story. 
The  basement  is  built  of  granite,  the  first  and  second  stories  of  marble 
and  brick.  The  projections  in  the  centre  and  at  the  corners  are  made  to 
break  the  sameness  of  the  long  stretch  of  smooth  wall — these  projec- 
tions are  of  Spanish  marble,  not  clear  white,  but  grey,  streaked  with 
yellow,  and  slightly  ornamented  with  engaged  columns  or  buttresses. 
The  style  of  the  building  is  of  Greek  architecture,  though  of  no  defi- 
nite or  particular  style.  The  windows  are  square  without  caps  or  other 
ornamentation  and  without  stile  or  mullion.  They  are  about  25  feet 
high  and  7  feet  wide,  and  are  filled  with  clear  plate  glass  allowing  the 
utmost  amount  of  light  to  pass  through.  The  cornice  is  of  the  Greek 
style ;  the  moulding  is  quite  heavy,  though  in  good  proportion,  and 
projects  above  the  flat  roof  which  it  hides  entirely.  The  building 
covers  a  superfice  of  16,850  meters.  There  is  slight  decoration  upon 
the  outside  of  the  building  except  at  the  two  entrances  mentioned. 
Owing  to  the  lay  of  the  land,  the  entrance  to  the  principal  story  is 
much  higher  on  the  Paseo  de  Recoletos  than  upon  the  Calle  de  Serrano. 
This  fact  has  been  used  to  advantage  in  making  the  former  the  princi- 
pal entrance  with  higher  and  broader  steps,  more  doors  and  entrances, 
greater  amount  of  ornament  and  decoration,  and  altogether  more 
imposing  in  appearance.  The  approach  is  by  three  flights  of  steps 
extending  the  whole  width  of  the  fa9ade,  with  a  broad  terrace  between 
each  one  which  is  utilized  by  placing  pedestals  and  statuary 
opposite  the  pillars  or  columns  between  the  doors  of  entrance.  Some 
of  these  statues  are  seated  and  some  are  standing.  Those  seated  are 
San  Isadore  and  Alfonso  the  Wise ;  those  standing  are  Luis  Vives,  Lopez 
de  Vega,  Nobrija  and  Cervantes.  In  various  places  on  thefa9ades  and 
vestibules,  are  placed  medallions  representing  many  of  the  great  men 
of  Spain.  On  the  fa9ade  of  the  Calle  de  Serrano,  the  pedestal  upon 
each  side  of  the  entering  stairway  is  occupied  by  immense  griffins 
20  feet  long  and  10  feet  high,  with  human  heads  and  breasts, 
and  lion  and  eagle  claws.  Outside  of  these  on  the  pedestals 
against   engaged   columns,    are    respectively    the    statues  of    Berre- 


Digitized  by 


Google 


842  The  American  Naturalist.  [September, 

guette  and  Velasquez.  The  palace  is  a  magnificeDt  building,  plain, 
simple,  in  good  style  and  good  taste,  solid,  impressive,  not  overdecora- 
ted,  and  excellently  arranged  for  its  purpose.  There  are  at  present, 
housed  and  under  its  roof,  three  Expositions,  one  in  each  story,  distinct 
from  each  other,  and  organized  by  different  authorities.  That  in  the 
basement  is  entirely  Spanish,  belongs  to  the  War  and  Navy  Depart- 
ment, and  consists  of  objects  furnished  by  these  two  departments.  On 
the  first  or  principal  story,  is  the  International  Exposition  Historico- 
Americano,  in  which  all  objects  are  supposed  to  have  relations  to 
America  and  belonging  to  a  period  prior  to  1700.  Senor  Navarro- 
Reverter  is  Delegate-General.  The  second  story  contains  the  Exposi- 
tion HistoricoEuropean.  Its  objects  relate  entirely  to  Europe,  but 
principally  to  Spain,  and  have  a  greater  or  less  antiquity.  Padre  Fita 
is  Delegate-Greneral.  He  is  a  Jesuit  Father,  a  very  learned  man,  an 
ardent  and  wise  Archeologist,  and  of  unblemished  character.  His 
good  qualities  were  such  as  that  when  his  appeal  was  made  to  the 
.church  authorities  throughout  Spain  for  the  loan  of  their  treasures, 
assuring  them  of  their  safety  and  return,  he  received  such  offers  of 
valuable  objects  as  to  enable  him  to  fill  his  entire  space  with  the  richest 
and  most  interesting. 

Let  us  enter  this  building.  The  basement  is  20  feet  to  the  ceiling 
and  it  has  22  rooms.  The  first  story  is  27  feet  to  the  ceiling  and  has 
46  rooms.  The  second  story  is  30  feet  to  the  ceiling  and  has  49  rooms. 
The  principal  display  rooms  or  halls  form  the  outside  of  the  rectangle. 
On  the  side  toward  the  Calle  de  Serrano,  these  halls  are  45  feet  wide. 
On  the  other  sides  of  the  rectangle  they  are  but  35  feet  wide.  The 
centre  of  the  rectangle  is  devoted  principally  to  the  Library.  The 
Reading  Room  is  in  the  center,  is  a  most  excellent  arrangement,  and 
is  magnificently  decorated.  The  Standards  and  Coats  of  Arms  of 
Spain,  of  all  the  Provinces  and  the  principal  Cities  are  here  displayed 
by  frescoes  upon  the  walls.  Medallions  of  great  scientists,  historians, 
literati,  form  a  part  of  the  decoration.  It  is  95  feet  square,  without 
obstruction  to  the  roof,  from  which  it  is  lighted  by  sky-light.  The 
books  are  to  be  arranged  in  stacks  running  out  from  this  central  room 
like  the  spokes  of  a  wheel.  As  we  enter  the  building  from  the  Calle 
de  Serrano,  to  visit  the  Exposition  Americano  in  the  principal  story,  a 
turn  to  the  left  takes  us  into  the  section  occupied  by  the  United  States, 
6  rooms  in  all.  We  can  pass  from  one  hall  to  the  other  half  round  the 
rectangle,  and  out  upon  the  opposite  side,  or  continue  clear  around  to 
the  place  of  entrance.  The  halls  containing  the  displays  of  the  various 
countries  follow  in  this  order : — Nicaragua,  Guatemala  and  Dominican 
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Bepublic,  Equador,  Uruguay,  Peru,  Argeotine  Republic,  the  Museums 
of  Madrid,  Costa  Rica,  Denmark,  and  the  Antilles,  which  takes  us  to 
the  opposite  entrance,  crossing  which,  we  begin  again — Portugal,  Spain, 
Grermany,  Sweden  and  Norway,  U.  S.  of  Colombia,  Mexico— the  latter 
occupying  the  same  relative  position  upon  the  opposite  side  of  the 
entrance  from  Calle  de  Serrano  as  does  the  United  States,  and  occupies 
about  the  same  space.  The  Archeological  Museum  of  Madrid  occu- 
pies interior  rooms.  The  arrangements  for  light  in  all  these  rooms  is 
admirable.  There  Are  many  windows,  they  are  on  both  sides  of  the 
halls,  the  inner  ones  opening  upon  the  interior  courts.  These  courts 
are  without  galleries  or  ceilings,  are  open  to  the  sky  and  covered  with 
glass  at  the  same  height  as  the  roof,  thus  affording  nearly  the  same 
opportunity  for  light  as  is  given  from  the  outside. 

The  total  number  of  objects  comprising  the  display  of  the  United 
States,  was  as  follows : — 

Department  of  Prehistoric  Anthropology 5,000 

Department  of  Ethnology 2,200 

Philadelphia  Exhibit,  and  Coins,  Medals  and  Money  from 
Bureau  of  Engraving  and  Printing,  Mint,  and  U.  S.  Nat- 
ional Museum 4,000 

Hemenway  Expedition 3,500 

Iconographia  Columbina 310 

15,310 

Not  Catalogued— estimated — 

Books ■ 1,000 

Photographs 1,500 

Lithographs 500 

Wing  Frames 600 

Maps,  Pictures 300 

Agricultural  Department 100 

Indian  Schools 300 

Animals 50    4,350 

Total  objects,  19,660 

Considered  as  20,000  objects. 

{To  be  continued.) 
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SCIENTIFIC  NEWS. 

Contrary  to  the  experience  of  most  summer  laboratories  this  season, 
the  Marine  Biological  Laboratory  at  Woods  HoU  is  filled  to  overflow- 
ing. Over  100  students  are  in  attendance,  this  number  being  the 
greatest  in  the  history  of  the  institution.  Those  in  charge  report  a 
very  gratifying  improvement  in  the  ability  of  those  attending. 

Dr.  H.  Kelly  Corning,  formerly  at  Prag,  is  now  to  be  addressed  at 
the  Anatomischer  Anstalt  in  Basel. 

Friedrich  Ziegler,  Freiburg  i.  B.,  has  just  published  a  new  catalogue 
of  his  wax  models  illustrating  embryological  subjects.  These  models 
are  real  works  of  art,  and  are  most  valuable  aids  in  instruction.  More 
or  less  complete  exhibits  of  them  may  be  seen  in  Harvard,  Johns  Hop- 
kins, Bryn  Mawr,  Michigan  University,  Chicago  University,  Clarke 
University,  Cornell,  Wisconsin  University,  Oberlin,  Wellesley,  Minne- 
sota University,  Boston  Society  of  Natural  History,  Columbia  College, 
Rochester  University,  University  of  Illinois,  and  Northwestern  Uni- 
versity. The  whole  collection,  as  far  as  ready  for  the  market,  includes 
279  models,  which  are  furnished  for  $602.84. 

Dr.  H.  B.  Ward,  formerly  instructor  in  Zoology  in  Michigan  Uni- 
versity, has  been  appointed  Associate  Professor  of  Zoology  in  the  Uni- 
versity of  Nebraska.  After  Sept.  15,  his  address  is  Lincoln,  Nebr. 
With  his  appointment  Professor  E.  A.  Barbour  is  relieved  of  the 
instruction  in  Zoology,  and  will  have  only  that  in  Geology. 

Dr.  Zander  has  been  appointed  extraordinary  professor  of  Anatomy 
in  the  University  of  Konigsberg. 

Mr.  Edward  J.  Bles,  formerly  Fellow  at  Owens  College,  Manchester, 
is  now  Director  of  the  Biological  Station,  at  Plymouth,  England. 

Dr.  Hermann  von  Ihering  is  now  the  Director  of  the  Zoological 
Division  of  the  Museum  at  Sao  Paulo,  Brazil. 

Dr.  Adelbert  Seitz  has  been  appointed  Director  of  the  Zoological 
Garden  at  Frankfurt  a.  M. 

Henry  Viallanes,  Director  of  the  Zoological  Station  at  Arcachon, 
France,  died  the  last  of  May,  1893,  aged  36  years.    He  was  one  of  the 
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most  promising  of  the  younger  French  zoologists,  and  had  made  the 
structure  of  the  Arthropod  nervous  system  a  subject  peculiarly  his 
own. 

J.  F.  M.  Bigot,  possibly  the  best  known  student  of  the  Diptera,  died 
in  Paris,  April  14,  1893,  in  his  75th  year. 

The  death  of  Professor  Carl  Semper,  on  May  29,  was  not  unexpected. 
For  some  time  he  had  been  suffering  in  health,  and  lately  had  done  no 
teaching  in  the  University  of  Wiirzburg.  He  is  best  known  for  his 
prolonged  researches  in  the  Philippine  Islands,  the  scientific  results  of 
which  have  formed  a  splendid  monument  to  his  name.  He  visited  the 
United  States  in  1876,  and  gave  a  course  of  lectures  before  the  Lowell 
Institute  in  Boston,  which  later  were  issued  in  that  most  suggestive 
volume,  "Animal  Life  as  Effected  by  External  Conditions." 

Dr.  Eugen  Korschelt,  formerly  of  Berlin,  has  been  appointed  Pro- 
fessor of  Zoology  in  the  University  of  Marburg. 

The  attempt  to  reduce  the  rate  of  postage  upon  natural  history  speci- 
mens sent  through  the  mails  of  the  postal  union  has  failed.  Such 
specimens  can  only  be  sent  at  regular  letter  rates  (5  ctnts  for  each 
half  ounce)  except  to  Canada  and  Mexico,  where  the  rate  for  such 
specimens  is  a  cent  an  ounce.  Dried  animals,  including  insects,  are 
excluded  entirely  from  the  mails. 

Mr,  James  Wood-Mason  died  at  sea  on  the  voyage  from  Calcutta  to 
London,  May  6, 1893.  He  was  born  in  Gloucestershire  in  1846  ;  was 
later  connected  with  the  Indian  Museum,  and  at  the  time  of  his  death 
was  Professor  of  Comparative  Anatomy  in  the  Medical  College  of  Ben- 
gal. He  was  best  known  for  his  work  upon  the  Morphology  of  Arthro- 
pods, his  systematic  work  on  the  Crustacea  of  India  and  his  explora- 
tions  of  the  deep  waters  of  the  Gulf  of  Bengal  with  the  dredge. 
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The  Chicago  Exposition  is  furnishing  the  best  opportunity  for  study- 
ing the  external  characteristics  of  human  races  that  has  ever  been 
presented  to  Americans.  There  are  colonies  of  Dahomeyans, 
Samoans,  Egyptians,  Javanese,  Japanese,  Esquimaux,  North  American 
Indians,  Hindoos,  Turks,  etc.  Every  person  interested  in  Ethnology 
should  visit  the  Exposition. 
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BACTERIOLOGY  IN  ITS  GENERAL  RELATIONS.^ 
By  H.  L.  Russell. 

Bacteriology,  although  the  youngest  member  of  the  biologi- 
cal sisterhood,  has  developed  so  rapidly  within  the  past  two 
decades,  that  to-day  it  may  fairly  claim  for  itself  an  indepen- 
dent basis.  Independent,  however,  not  in  sense  of  isolation 
from  other  branches  of  scientific  thought,  but  as  occupying  a 
field  that  is  more  or  less  distinct  in  itself.  The  scope  of  this 
subject  has  already  widened  to  such  an  extent,  and  the  litera- 
ture grown  to  be  so  voluminous,  that  it  is  fairly  entitled  to  be 
ranked  as  a  separate  branch  of  biology.  This  necessity  is 
also  emphasized  by  the  difference  in  technique,  that  separates 
it  more  or  less  distinctly  from  other  departments  of  research. 

It  was  not  until  the  middle  of  the  present  century  that  the 
aflSnities  of  the  bacteria  were  even  approximately  determined. 
Zoologists  first  claimed  this  class  6f  organisms  as  belonging  to 
the  animal  kingdom,  but  gradually,  as  bacterial  forms  became 
better  known,  and  more  fully  studied,  their  plant-like  similar- 
ities were  detemined.  Botanists,  for  many  years  contributed 
but  little  toward  a  more  perfect  knowledge  of  this  class,  and  it 
is  the  science  of  medicine  that  bacteriology  must  ever  regard 
as  its  foster  parent.  The  establishment  of  the  causal  relation 
between  these  minute  forms  of  organic  life  and  disease,  at  once 
invested  them  with  increased  importance  and  made  them  sub- 

*Delivcrcd  before  the  Biological  Club  of  the  Uni\ersity  of  Chicago,  Feb'y,  18f'3. 
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jects  of  paramount  interest  to  the  student  of  medicine. 
Although  the  main  interest  that  bacteriology  calls  forth  is 
still  in  its  relation  to  medicine,  broadly  considered,  it  has 
proved  itself  so  valuable  an  adjunct  in  widely  diflFerent  fields, 
that  as  a  science,  it  can  no  longer  be  subordinated  to  any  par- 
ticular subject.  To-day,  it  may  fairly  be  said  to  exert  a  pow- 
erful influence  on  a  number  of  widely  separated  departments 
of  a  scientific  as  well  as  of  applied  nature  and  investigations 
from  a  bacteriological  standpoint  have  thrown  much  light 
upon  many  obscure  problems  in  these  diflFerent  branches. 

The  purpose  of  this  paper  is  to  indicate  in  a  general  way 
the  extent  of  the  influence  that  this  science  is  exerting  on 
other  lines  of  work  as  measured  by  some  of  the  results  that 
have  been  recently  obtained.  This  can  be  done  only  in  barest 
outline,  if  we  would  compass  the  entire  range  of  its  activities 
within  the  limits  of  a  single  paper.  A  rapid  review,  will  how- 
ever, give  us  a  fuller  comprehension  of  the  relation  that  the 
subject  as  a  whole  bears  to  other  departments  of  thought.  The 
influence  of  scientific  study  is  of  a  reciprocal  nature,  and  the 
impetus  that  one  branch  receives  from  the  discovery  of  a  gen- 
eral principle,  manifests  itself  to  a  greater  or  lesser  degree  in 
all  related  lines  of  study.  The  relation  which  exists  between 
this  subject  in  general,  and  medicine  and  hygiene  must 
always  be  most  intimate,  for  it  is  along  these  lines  that  the 
greatest  advance  in  bacteriology  has  been  made.  It  is  there- 
fore meet  that  in  the  consideration  of  this  subject,  we  should 
first  emphasize  the  efifect  that  it  has  produced  in  the  field  of 
medicine,  but  as  this  is  the  phase  that  is  usually  presented, 
allusion  to  it  here  will  be  made  only  in  very  general  terms. 

Perhaps  it  is  not  too  much  to  say,  that  no  theory  in  pathol- 
ogy has  been  more  fruitful  of  practical  results  than  the  germ 
theory  of  disease.  Not  only  has  it  established  the  etiology  of 
contagious  maladies  upon  a  rational  and  scientific  basis,  but  it 
has  formulated  well  defined  principles  of  treatment  that  are 
now  successfully  employed,  particularly  in  the  departments  of 
surgery  and  hygiene.  What  was  once  blindly  accepted  as  a 
^*  visitation  of  Providence, "  from  which  there  was  no  escape, 
is  now  known  to  be  due  to  the  action  of  these  minute  forms  of 
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organic  life.  To-day  we  consider  them  in  the  light  of  science 
rather  than  the  gloom  of  superstition,  and  the  terror  of  devast- 
ating pestilence  is  largely  diminished  when  its  cause  is 
unmasked. 

Perhaps  on  the  whole  the  greatest  benefit  that  bacteriology 
has  conferred  upon  the  "  healing  art "  lies  in  the  fulfilment  of 
the  old  adage  "  that  an  ounce  of  prevention  is  worth  a  pound 
of  cure. "  It  has  shown  its  value  mainly  in  preventing  rather 
than  in  curing  disease,  so  that  prophylaxis  has  gained  far 
more  than  therapeutics.  A  more  intimate  knowledge  of  the 
conditions  aiding  or  retarding  the  development  of  bacteria  has 
resulted  in  improved  methods  of  sanitation,  by  which  the  phy- 
sician is  able  to  circumscribe  and  control  an  outbreak  of  con- 
tagious disease. 

Our  knowledge  of  all  the  conditions  of  bacterial  development 
is  as  yet  comparatively  limited,  but  the  application  of  the  prin- 
ciples that  have  already  been  established,  has  aided  materially 
in  checking  the  progress  of  these  types  of  disease.  Among 
these,  the  cholera  epidemic  of  last  year  is  a  notable  example. 
Starting  from  its  native  home  on  the  Ganges,  where  it  is  ende- 
mic, it  travelled  step  by  step,  following  the  lines  of  commerce. 
Entering  Europe  by  way  of  Russia,  where  amid  its  squalid 
and  famished  millions,  existed  the  most  favorable  conditions 
for  its  propagation,  it  was  further  spread  by  exiled  Jews,  who 
carried  the  contagion  to  many  of  the  commercial  marts  of 
western  Europe.  The  history  of  past  epidemics  demonstrates 
that  its  march  westward  has  been  almost  always  unobstructed, 
and  had  we  been  living  in  the  light  of  two  decades  ago,  it 
would  probably  have  ravaged  the  denser  portions  of  the  west, 
as  it  has  done  in  the  past,  and  as  it  does  in  the  east  to-day. 
We  may  not  be  able  to  stamp  out  the  scourge  at  once,  but  it 
cannot  be  denied  that  the  restrictive  methods  of  the  German 
Government  last  season,  checked  the  spread  of  the  epidemic 
in  that  country,  and  our  efiScient  quarantine  regulations  pre- 
vented its  gaining  a  foothold  in  our  metropolis.  We  may  not 
know  all  there  is  to  be  known  concerning  the  character  of  the 
contagion,  but  what  we  have  already  learned,  points  to  a  more 


Digitized  by 


Google 


850  The  American  Naturalist,  [October, 

successful  method  of  action  in  repressing  it  than  any  we  have 
heretofore  possessed. 

Prophylaxis,  or  preventive  treatment,  may  be  carried  on  in 
two  ways.  We  may  prevent  disease,  either  by  destroying  the 
cause  of  the  infection,  or  by  rendering  our  bodies  refractory  to 
the  attack  of  the  disease  germ.  The  first  is  accomplished 
by  disinfection,  the  latter  by  preventive  inoculation.  What 
Jenner  did  with  small-pox  is  an  entirely  empirical  man- 
ner, modern  bacteriology  has  eflfected  in  the  light  of  estab- 
lished principle.  The  brilliant  researches  of  Pasteur  and  his 
pupils  along  these  lines,  not  only  in  the  case  of  human  infec- 
tion as  in  hydrophobia,  the  mortality  of  which  at  the  Pasteur 
Institute  at  Paris  has  now  fallen  to  less  than  one-half  of  one 
per  cent.,  but  also  certain  animal  diseases  like  splenic  fever  in 
sheep  and  cattle,  erysipelas  in  swine  and  cholera  in  fowls,  are 
practical  testimonials  of  the  advance  that  modern  bacteriology 
has  to  offer  in  the  direction  of  prophylactic  treatment.  The 
Berlin  school,  while  it  has  not  as  yet  succeeded  in  applying 
its  methods  in  so  widespread  and  practical  a  way,  has  placed 
the  question  of  acquired  immunity  upon  a  firmer  scientific 
basis.  The  discoveries  of  Friinkel,  Brieger,  Kitasato,  Behring, 
and  Ehrlich  are  all  of  supreme  importance  from  an  experi- 
mental standpoint.  These  observers  have  been  able  to 
immunize  various  animals  by  artificial  means  against  such 
diseases  as  tetanus,  diphtheria,  pneumonia  and  erysipelas  of 
swine.  Not  only  have  they  endowed  the  animal  body  with 
such  properties  that  it  can  successfully  antagonize  either  the 
germ  or  its  toxic  product,  but  in  some  cases,  have  actually 
restored  the  animal  to  its  normal  healthy  condition  after  the 
disease  had  been  established. 

How  far  these  results  can  be  utilized  in  combating  disease 
in  the  human  system  is  not  yet  definitely  known.  In  the  con- 
sideration of  the  probable  value  of  these  results  to  therapeutics, 
we  need  to  be  conservative  in  our  conclusions,  for  the  condi- 
tions are  widely  different  between  an  experimental  disease  in 
animals  and  its  natural  course  in  man.  From  the  present 
outlook,  it  seems  that  any  permanent  advance  along  this  line 
will   be  based  upon   successful  efforts  in   securing  artificial 
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immunity.  The  conditions  must  first  be  worked  out  experi- 
mentally upon  the  lower  animals,  and  it  will  require  patient 
and  extended  research  before  they  can  be  applied  to  human 
ills.  The  most  pronounced  results  so  far  in  this  connection, 
are  accomplished  by  the  blood  serum  therapeutic  methods^  as 
demonstrated  by  Behring  and  Emmerich.  This  theory  rests 
upon  the  conception  that  in  an  animal  artificially  immuned, 
a  certain  change  has  taken  place  in  the  blood  serum  by  which 
it  has  become  endowed  with  antibacterial,  as  well  as  with  anti- 
toxic properties;  also  that  the  serum  of  an  animal  thus  pro- 
tected possesses  in  itself  a  positive  therapeutic  value.  Kitasato, 
two  years  ago,  succeeded  in  rendering  mice  so  refractory  tow- 
ard the  poison  of  the  tetanus  bacillus,  that  they  were  able  to 
withstand  an  injection  of  three  hundred  times  the  ordinary  fatal 
dose.  The  serum  of  these  immuned  animals  when  injected  into 
susceptible  controls,  that  had  been  infected  with  virulent  tetanus 
cultures  was  able  to  arrest  the  progress  of  the  disease  even 
after  the  characteristic  symptoms  of  tetanus  had  been  mani- 
fested throughout  the  body.  Not  only  has  this  course  been 
applied  to  experimental  tetanus  in  mice,  but  rabbits,  dogs, 
horses  and  sheep,  all  of  which  are  susceptible  to  the  disease, 
have  been  rendered  refractory  by  these  artifical  methods. 

This  plan  of  treatment  has  recently  been  used  in  tetanus  in 
man.  The  curative  sufestance  was  secured  from  the  serum  of 
artificially  immuned  rabbits  and  dogs,  and  there  are  already  on 
record  over  a  dozen  cases  of  human  tetanus  that  have  been  suc- 
cessfully treated  by  this  method  of  inoculation.  Some  of  the  cases 
were  so  far  advanced  that  paralysis  had  already  set  in,  yet  the 
injected  material  was  able  to  neutralize  the  toxicity  of  the  poi- 
son, and  inhibit  its  further  production.  The  application  of 
this  method  to  other  diseases  analogous  in  character  promises 
favorable  results,  and  the  problem  to-day  in  this  connection, 
lies  not  so  much  in  further  proof  of  the  theory,  as  it  does  in 
the  ability  to  artificially  immunize  animals  of  adequate  size  to 
procure  the  serum  in  sufficient  quantities  to  be  utilized  in 
actual  practice.  Behring  has  succeeded  with  diphtheria  in 
conferring  immunity  upon  rabbits  and  guinea  pigs  and  has 
found  that  their  serum  is  likewise  able  to  check  the  experi- 


Digitized  by 


Google 


852  The  American  Naturcdut  [Ociober, 

mental  disease  in  infected  controls.  Subsequently  he  accom- 
plished the  same  result  in  animals  of  the  size  of  sheep,  render- 
ing them  resistent  to  the  infection,  so  that  the  serum  in  ade- 
quate quantities  can  be  secured  for  use  in  the  treatment  of  the 
human  disease. 

Medical  science  awaits  with  intense  interest  the  next  step, 
and  it  is  possible  that  in  the  near  future  "  the  red  demon  of 
the  nursery  "  will  be  brought  under  control. 

Turning  from  the  beneficent  results  which  have  been 
secured  to  medicine,  to  other  lines  of  activity,  the  results  of 
bacteriological  research  are  equally  efficient.  Chief  among 
these  are  some  results  obtained  in  reference  to  agriculture.  In 
its  relation  to  medicine,  bacteriology  deals  mainly  with  those 
forms  that  have  adapted  themselves  to  a  wholly,  or  semi-para- 
sitic mode  of  existence.  These  however  represent  but  a 
minor  fraction  of  the  whole  number  of  species  that  have  been 
isolated.  In  agriculture,  saprophytic,  as  well  as  parasitic  spe- 
cies enter  into  consideration,  and  here  parasitism  is  not  con- 
fined to  the  animal  body  as  a  host,  but  is  to  be  observed  in 
plant  tissue  as  well.  To  the  agriculturist  then,  bacteria  come 
in  a  dual  guise.  They  are  both  a  friend  and  a  foe.  Some 
species  are  to  him  a  direct  benefactor,  some  render  him  aid  in 
a  more  indirect  manner,  while  others  are  a  positive  detriment 
to  the  success  of  his  calling.  How  to  increase  the  activity  of 
the  friendly  forms,  and  diminish  the  ravages  of  the  noxious 
ones,  is  the  constant  study  of  the  agricultural  bacteriologist. 

The  field,  which  for  convenience  we  here  classify  as  agricul- 
tural bacteriology,  is  made  up  of  so  many  widely  separated 
subjects,  that  the  detailed  methods  in  one  class,  cannot  be 
successfully  utilized  in  the  examination  of  another.  For 
example,  the  attempt  to  isolate  the  organism  of  nitrification 
which  baffled  investigators  for  so  long  a  time,  was  fruitless 
mainly  because  they  relied  almost  entirely  upon  the  gelatine 
method  of  Koch.  Each  special  subject  must  be  studied  by 
itself  and  the  technique  developed  for  the  method  of  work  in 
establishing  the  etiology  of  a  bacterial  plant,  disease  differs 
widely  from  that  which  must  be  used  in  studying  the  processes 
of  nitrification  or  the  fixation  of  the  free  nitrogen  of  the 
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atmosphere.  In  reviewing  the  progress  of  agricultural  bacteri- 
ology, we  can  only  allude  to  the  lines  of  work  which  have  been 
opened  up  in  this  fertile  field  of  research.  It  may  be  confi- 
dently asserted  that  as  yet,  we  stand  on  the  threshold  of  dis- 
covery in  this  department,  and  the  work  can  scarcely  be  said 
to  be  more  than  inaugurated.  What  the  possibilities  of  the 
future  are,  no  man  can  safely  predict. 

Study  in  veterinary  pathology  has  gone  hand  in  hand  with 
that  of  human  disease,  and  the  etiology  of  numerous  con- 
tagious diseases  in  domestic  animals  have  been  thoroughly 
investigated.  Actinomycosis  in  cattle,  glanders  in  horses, 
and  splenic  fever  in  sheep  besides  numerous  other  septicemic 
diseases,  like  hog-cholera,  swine  plague,  chicken  cholera, 
rouget  or  swine  erysipelas  are  classic  examples  in  our  text- 
books. A  fuller  knowledge  of  the  history  and  etiology  of 
this  class  of  diseases,  has  not  only  better  enabled  the  farmer 
to  checjc  their  spread,  both  by  remedial  and  prophylactic 
treatment,  but  it  has  awakened  an  economic  interest  that  is 
steadily  progressing  along  practical  lines. 

Besides  these  parasites,  confined  to  animal  orgabisms,  the 
husbandman  has  to  contend  with  a  series  of  forms,  which 
only  find  their  normal  hosts  in  vegetable  tissue.  The  farmer 
and  horticulturist  need  to  be  always  on  the  alert  to  protect 
their  harvests  from  the  ravages  of  these  enemies.  Insects  and 
fungi  are  an  ever  present  menace  to  success,  but  not  a  small 
number  of  plant  maladies  are  to  be  traced  directly  to  a 
bacterial  source.  Such  destructive  diseases  as  the  apple  and 
pear  blight,  the  tuberculosis  of  the  olive,  the  "  yellows  "  of  the 
hyacinth,  as  well  the  blight  of  oats,  sorghum,  Indian  corn, 
and  other  cereals  are  often  due  to  an  invasion  of  germs  of  a 
bacterial  nature.  The  conditions  by  which  these  diseases  are 
propagated  and  spread  are  such,  that  some  of  them  can  be 
eradicated,  now  that  we  know  how  the  infection  is  transmitted. 
To  illustrate,  the  pear  or  fire  blight,  which  has  been  observed 
in  this  country  for  a  hundred  years,  and  which  in  some  sec- 
tions has  become  so  destructive  as  to  practically  ruin  the 
industry,  can  now  be  managed  with  comparative  ease. 
Through  the  researches  of  Waite,  it  has  been  ascertained  that 
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the  infection  is  transmitted  by  insects  in  their  visits  to  the 
flower  for  nectar.  The  germs  thus  carried  from  an  infected  to 
a  healthy  tree  are  deposited  on  the  nectary  as  the  insect  gar- 
ners the  honeyed  store.  A  lodgment  effected,  the  germ  finds 
a  rich  nutrient  medium  and  it  multiplies  profusely,  penetrat- 
ing finally  the  exposed  cells  of  the  nectary,  which  are  desti- 
tute of  a  cuticle.  With  an  entrance  once  established,  the 
contagion  spreads  from  blossom  to  twig,  from  twig  to  branch, 
until  at  last  the  whole  tree  structure  becomes  involved,  and 
falls  a  prey  to  the  disease.  Since  we  have  learned  that  the 
blackened  leaves  and  branches  contain  the  virus,  it  becomes 
only  a  matt^er  of  watchfulness  and  care  on  the  part  of  the 
husbandman  to  check  and  ultimately  stamp  out  the  malady 
by  the  excision  and  burning  of  the  diseased  tissue. 

Another  problem  of  vast  importance  not  only  to  agricultur- 
ists, but  to  sanitarians,  is  the  subject  of  nitrification,  or  the 
conversion  of  nitrogen  bearing  substances  into  nitrates  and 
nitrites.  It  has  been  an  established  fact,  known  for  years, 
that  under  certain  conditions,  there  was  an  increase  in  the 
nitrous  and  nitric  salts  in  the  soil,  but  just  how  this  was 
brought  about,  was  for  a  long  time  an  unsolved  problem. 
Chemists  had  explained  the  phenomenon  on  a  purely  chemi- 
cal basis,  and  it  was  believed  that  the  nitrogen  of  the  air  was 
oxidized,  either  by  the  action  of  ozone  or  oxygen.  Pasteur 
as  a  result  of  his  studies  on  fermentation  was  the  first  to  sug- 
gest that  the  production  of  nitric  acid  in  the  soil  might  be  due 
to  organized  ferments.  This  idea  was  taken  up  by  Schloesing 
and  Miintz  fifteen  years  ago,  and  the  working  out  of  the  pres- 
ent accepted  biological  theory  of  nitrification  is  largely  due  to 
the  untiring  labors  of  these  eminent  French  investigators,  as 
they  laid  the  basis  for  the  more  brilliant  and  successful  results 
of  Winogradsky  and  Warington. 

Interesting  as  is  the  story,  time  will  not  permit  entering 
upon  the  detailed  steps  by  which  the  germ  theory  was  finally 
proven.  For  a  number  of  years  after  it  had  been  shown  that 
organized  ferments  played  the  chief  r61e,  no  advance  was 
made  in  the  isolation  of  the  organism  as  the  different  investi- 
gators failed  to  produce  any  nitrification  with  the  germs  they 
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had  separated  from  the  soil.  Warington  states,  that  over  a 
hundred  different  species  of  bacteria  had  each  been  carefully 
tested  as  to  their  ability  to  nitrify  amraoniacal  solutions  and 
that  with  every  one  a  negative  result  was  reached.  It  is  less 
than  three  years  ago  that  the  efforts  of  bacteriologists  to 
obtain  the  specific  cause  of  the  process  were  crowned  with 
success.  Frankland  isolated  the  gerii^by  dilution,  and  at  the 
same  time  Winogradsky  succeeded  in  separating  it  by  another 
process.  The  unique  feature  of  this  germ  was  that  they  could 
not  make  it  grow  upon  gelatine.  This  peculiar  individualitj^ 
explained  the  failure  of  previous  investigators  who  had  con- 
fined their  methods  to  gelatine  media.  Experiments  demon- 
strated that  this  germ  was  only  able  to  oxidize  ammonia  into 
nitrous  acid.  Important  as  was  this  discovery,  it  was  only 
one  step  in  the  process.  The  conversion  of  nitrous  acid  and 
its  salts  into  the  more  stable  nitrates,  eluded  their  best  efforts. 

Winogradsky  at  last  succeeded  in  isolating  the  organism 
from  mixed  cultures  by  the  use  of  gelatinous  silica  mixed 
with  inorganic  salts. 

In  this  way  the  various  steps  of  the  process  were  clearly 
demonstrated  and  the  biological  theory  of  nitrification  was 
established  upon  a  firm  and  scientific  basis.  This  theory 
claims  that  the  nitrification  of  ammonia  in  the  soil  takes 
place  in  two  successive  stages,  the  change  in  each  case  being 
produced  by  distinct  and  separate  organisms.  In  the  first 
stage  ammonia  is  oxidized  into  nitrous  acid  and  then  this  is 
acted  li^on  by  another  (a  second)  organism  and  is  converted 
into  a  nitrate.  Ordinarily,  as  observed  in  nature,  the  two  pro- 
cesses occur  simultaneously  so  that  the  ammonia  passes  in 
continuous  combination  from  its  simpler  form  into  its  ultimate 
stage  as  nitric  acid,  or  some  of  its  salts.  The  economic  value 
of  this  discovery  cannot  be  estimated.  It  is  not  only  a  com- 
plete and  satisfactory  scientific  solution  of  a  complex  process, 
but  is  of  invaluable  aid  to  the  agriculturist  in  demonstrating 
to  him  the  source  of  the  most  essential  element  in  soil  restora- 
tion and  in  teaching  him  how  he  can  best  conserve  and 
utilize  this  expensive  product. 

It  has  also  an  important  bearing  upon  certain  phases  of 
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hygiene  for  the  success  of  the  intermittent  filtration  of  water 
through  the  soil  seems  to  be  based  upon  the  nitrifying  action 
which  takes  place  within  the  filter.  Filtration  has  been  in 
use  a  long  time  as  a  means  of  water  purification  and  the  theory 
that  bases  its  efiiciency  in  the  mechanical  or  chemical  separa- 
tion from  its  impurities  has  long  been  the  accepted  one. 

Many  of  the  observed  facts  did  not  seem  however  to  accord 
with  this  explanation,  and  when  it  was  found  that  certain 
protoplasmic  poisons  like  chloroform  injuriously  affected  the 
efficiency  of  filters,  the  relation  between  it  and  living  organ- 
isms was  suspected.  This  led  to  a  careful  study  of  the  question 
from  a  bacteriological  standpoint,  and  the  discovery  was  soon 
made  that  there  was  a  direct  relation  between  the  process  of 
nitrification  as  it  went  on  in  the  filter  and  its  effectual  opera- 
tion. 

The  solution  of  another  interesting  subject,  that  of  the  fixa- 
tion of  the  free  nitrogen  of  the  air  by  certain  plants,  also  bids 
fair  to  be  solved  by  bacteriological  methods.  Agriculturists 
long  ago  recognized  the  fact  that  certain  species  of  plants  be- 
longing to  Leguminosre,  such  as  clover,  alfalfa,  etc.,  possessed 
special  properties  in  enriching  the  soil ;  that  not  only  could 
these  crops  dispense  with  the  application  of  fertilizers,  but  that 
they  possessed  the  elements  by  which  impoverished  soils  might 
be  restored  to  their  original  fertility  quicker  and  cheaper  than 
by  any  other  method.  This  knowledge,  the  fruitage  of  obser- 
vation and  experience  awakened  an  interest  in  the  causal  re- 
lations between  the  one  and  the  other,  productive  of  many  in- 
teresting and  ingenious  hypotheses.  Liebig  concluded  that  as 
clover  could  be  grown  upon  the  same  ground  for  years  with- 
out the  addition  of  fertilizers,  that  it  must  absorb  nitrogen 
direct  from  the  air  through  its  aerial  organs,  and  then  transfer 
this  store  to  the  roots,  and  so  enrich  the  soil.  Carefully  con- 
ducted experiments  have  failed  however  to  reveal  any  direct 
absorption  by  the  leaves  and  stems  of  plants.  This  peculiar 
property,  limited  so  far  as  we  at  present  know,  to  the  Legumin- 
osae  was  finally  correlated  with  the  presence  of  small  excres- 
cences or  tuberculous  swellings  on  the  roots  of  these  plants. 
These  are  found  in  great  profusion  on  the  young  rootlets  of 
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this  class  of  plants,  and  seem  to  be  universally  absent  in  all 
other  genera.^ 

For  a  long  time  they  were  regarded  as  pathological  struc- 
tures, and  it  was  only  when  it  was  found  that  legumes  grown 
in  sterilized  soil  were  poorly  nourished  and  entirely  devoid  of 
tubercles,  that  the  causal  relation  of  these  structures  with  the 
peculiar  property  of  the  plant  was  recognized.  These  observa- 
tions were  followed  by  more  systematic  experiments  by  Hell- 
riegel  and  Wilfarth,  who  discovered  that  the  production  of  the 
tubercle  depended  upon  the  germ  contents  of  the  soil.  Beyer- 
inck,  Prasmowski  and  others  succeeded  in  isolating  the  germ 
which  possessed  the  ability  to  penetrate  the  young  root  hairs 
and  the  cortical  parenchyma  of  succulent  roots.  These  bacteria 
set  up  an  irritation  in  the  plant  tissue  that  causes  the  forma- 
tion of  a  meristem,  and  thus  the  tubercles  are  produced  as 
lateral  outgrowths  from  the  root. 

The  tubercle  is  filled  with,  peculiar  shaped  bacteria,  which 
possess  the  ability  in  some  way  not  yet  perfectly  understood,  of 
fixing  the  nitrogen  of  the  air  in  such  a  condition  that  it  can 
be  utilized  by  the  plant.  Our  knowledge  concerning  the 
details  of  the  process  is  far  from  complete,  but  this  rational 
explanation  of  the  phenomena  has  opened  the  way  for  further 
research.  The  problem  that  at  present  awaits  solution  is  to 
find  whether  there  is  any  diflFerence  between  the  organisms 
infecting  one  variety  and  those  that  are  symbiotic  in  another. 

The  artificial  selection  and  cultivation  of  these  forms  that 
have  the  greatest  ability  as  "  nitrogen  collectors  "  is  a  question 
of  prime  importance.  Like  that  of  nitrification  it  involves 
great  economic  interests,  inasmuch  as  it  i^  the  key  to  the  solu- 
tion of  the  important  question  of  the  restoration  of  impov- 
erished soils. 

It  would  be  treating  our  subject  in  a  very  imperfect  manner 
were  we  to  close  our  resume  of  the  influence  that  bacteriology 

'Recent  experiments  (Landw.  Vers.  Stat.  XLI,13S)  seem  to  indicate  that  the  tub- 
ercles on  the  roots  of  Elaagnus  angusti/oliat  a  member  of  the  Elaeagnacese,  a  close 
relative  to  the  Leguminosie  are  developed  by  bacteria.  Infection  by  means  of 
soil  washings  of  sterilized  soil  planted  with  these  seedlings  gave  more  luxuriant  growth 
than  controls  in  sterilized  soil.  The  organism  has  been  isolated  in  pure  culture  and  is 
found  to  ditler  from  Bacilius  radicicoia^  the  form  so  common  in  the  legumes. 
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has  exerted  upon  argricultural  pursuits  without  stating  the 
position  of  it  with  reference  to  dairying. 

Milk,  like  every  other  organic  substance,  is  subject  to  certain 
changes,  and  these  conditions  are  now  known  to  be  directly 
traceable  to  the  influence  of  micro-organisms.  These  so-called 
*'  diseases  "  of  milk  are  mainly  fermentative  in  their  character 
and  modern  bacteriology  has  shown  the  dairyman  that  they 
can  be  entirely  prevented  if  he  handles  his  product  in  a 
rational  way.  Milk,  as  it  comes  from  the  cow,  is  entirely 
devoid  of  germ  life,  but  its  high  degree  of  temperature  when 
freshly  dmwn  and  the  exceedingly  nutritious  food  medium 
that  is  offered,  afford  the  optimum  of  conditions  for  the  devel- 
opment of  any  bacteria  that  find  their  way  into  the  fluid.  The 
ubiquity  of  distribution  of  fermentative  organisms  render  it 
impossible  to  entirely  avoid  their  action,  but  the  losses  of  the 
milk-dealer  can  be  greatly  diminished  if  cleanliness  is  scrupu- 
lously observed. 

While  the  milkman  wishes  to  avoid  bacteria  as  far  as  possi- 
ble, the  buttermaker  should  welcome  them  as  his  friend. 
Many  forms  are,  of  course,  undesirable,  but  from  the  recent 
investigations  in  this  field  there  is  no  question  but  that  the 
bacterial  content  of  butter  largely  influences  its  keeping  qual- 
ities as  well  as  the  peculiar  flavor  for  which  such  fancy  prices 
are  paid.  The  process  of  "  ripening  "  or  "  souring  "  cream  that 
is  practiced  by  every  butter  maker  is  a  natural  bacterial  fer- 
mentation. Better  and  more  butter  is  obtained  from  ripened 
than  from  "sweet"  cream.  If  this  is  so,  the  question  naturally 
arises.  Why  can  we  not  isolate  the  forms  that  are  capable  of  pro- 
rucing  these  changes  and  add  them  directly  to  the  cream  rather 
than  to  trust  to  their  spontaneous  development  ?  The  researches 
of  Hansen  in  the  realm  of  pure  yeast  ferments  have  revolution- 
ized the  brewing  industry  within  the  last  five  years,  and  the 
introduction  of  pure  cultures  of  yeast  for  fermentative  purposes 
has  made  a  better,  and  what  is  still  more  important,  allmore 
uniform  product.  Now  the  same  field  seems  to  be  opening  in 
the  process  of  butter-making.  Danish  and  German  creameries 
are  now  being  supplied  with  pure  bacterial  cultures  that  are 


Digitized  by 


Google 


1893.]  Bacteriology  in  its  General  Relations,  859 

early  added  to  the  cream  in  order  to  produce  as  a  result  of  the 
fermentative  changes  the  desired  flavor. 

In  this  way  uniformity  of  product  is  assured,  and  as  many 
undesirable  forms  are  choked  out  by  the  introduction  and  con- 
trol of  pure  cultures,  the  keeping  qualities  of  the  butter  are 
much  improved. 

The  utility  of  bacteria  in  connection  with  milk  and  its  pro- 
ducts may  still  be  further  extended,  for  the  necessity  of  their 
presence  in  cheese  making  is  even  more  imperative  than  in 
butter  making.  Here  they  are  an  indispensable  requisite  to 
the  production  of  a  palatable  product.  New  cheese  is  flat  and 
insipid,  and  it  requires  a  certain  period  of  time  in  which  it 
undergoes  a  change  that  is  called  the  ripening  or  maturing 
stage  before  it  is  fit  for  use.  Duclaux  and  others  have  shown 
that  the  production  of  the  delicate  flavors  are  due  to  the  trans- 
formation of  the  casein  into  soluble  albuminoids  by  means  of 
the  ferments  that  are  produced  as  a  result  of  bacterial  growth. 
This  ripening  process  is  then  due  to  the  action  of  specific 
germs.  The  various  kinds  of  cheeses  that  possess  such  a  vari- 
ety of  flavors  are,  no  doubt,  due  to  the  action  of  different  forms 
of  bacteria,  but  the  threshold  of  this  work  is  scarcely  more  than 
crossed,  and,  as  one  of  the  leading  experts  in  this  country  has 
said,  further  advance  in  perfecting  the  processes  of  cheese  man- 
ufacture is  impossible,  unless  they  include  the  aid  of  bacteri- 
ology. 

(3o  be  continued.) 
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A  CASE  OF  LATEROVERSION  OF  THE  OPHIDIAN 

HEART. 

By  Pierre  A.  Fish. 

The  specimen  had  already  been  partially  dissected  by  one 
of  the  laboratory  students  in  the  Anatomical  Department 
(Cornell)  before  attention  was  called  to  the  peculiar  cardiac 
arrangement. 

The  body  had  been  divested  of  its  skin  until  within  six 
centimeters  of  the  vent  and  seven  centimeters  of  the  tip  of 
the  mandible ;  the  cranium  had  been  removed,  leaving  the 
mandible  still  attached  to  the  body;  the  heart  had  been 
exposed  and  the  ventral  portion  of  the  pericardial  sac,  if  any 
had  existed,  was  gone.  A  normal  specimen  was  put  into  the 
hands  of  the  student  for  further  dissection  and  the  anomalous 
one  has  awaited  careful  examination  since  1891. 

Enough  characters  remained  to  enable  one  to  identify  it 
with  a  reasonable  amount  of  certainty  as  Ophibohis  doliaixis 
var.  triangulus  or  as  commonly  known,  the  spotted  adder  or 
milk  snake. 

Its  total  length  was  85  centimeters  (2  feet  10  inches) ;  from 
the  tip  of  the  mandible  to  the  apex  of  the  heart  the  distance  was 
11  centimeters,  the  heart  itself  from  the  apex  of  the  ventricle 
to  the  base  of  the  right  auricle  being  1*8  centimeters. 

The  interior  of  the  pericardium  (already  exposed)  presented 
a  somewhat  cone-shaped  cavity  through  the  length  of  which, 
and  a  little  to  the  right  of  the  mid-line,  the  pulmonary  and 
post  caval  veins  passed.  These  did  not  lie  freely  in  the  sac 
but  were  held  in  place  by  a  narrow,  but  distinct  fold  project- 
ing from  the  dorsal  wall  of  the  pericardium. 

A  considerable  depression  for  the  reception  of  the  ventricle 
was  formed  just  cephalad  of  the  auricles  by  a  sinistral  deflection 
of  the  trachea  and  oesophagus ;  the  trachea  also  showed  signs 
of  compression  on  the  side  adjacent  to  the  heart.  No  trace  of 
a  true  pericardium  was  apparent  here,  but  there  seemed  to  be 
a  somewhat    excessive    development    of  connective   tissue. 
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Aside  from  the  very  peculiar  position  of  the  ventricle,  one  of 
the  most  striking  features  was  the  unusual  engorgement  of  the 
vessels  of  the  left  side  with  blood,  in  the  immediate  proximity 
of  the  heart.  The  left  auricle  also  presented  this  feature  while 
the  right  was  comparatively  empty. 

A  superficial  examination  of  the  conditions  seemed  to  show 
that  there  had  been  a  complete  ante-version  of  the  whole 
heart,  the  ventral  surface  becoming  dorsal  and  the  dorsal  ven- 
tral. On  carefully  removing  the  dense  connective  tissue 
covering  the  surface  of  the  ventricle,  this  conclusion  was 
shown  to  be  erroneous  from  the  fact  that  the  aortic  arches 
were  found  to  arise  from  this  apparent,  and  at  the  same  time 
real  ventral  aspect.  This  as  well  as  some  theoretical  reasons 
would  demonstrate  quite  effectively  that  true  ante-version 
could  not  have  occurred. 

What  appears  to  be  the  most  logical  inference,  and  dissection 
seems  to  confirm  it,  is  that  rotation  must  have  taken  place,  the 
fixed  point  being  at  about  the  place  of  divergence  of  the  two 
aortic  arches ;  and  since  the  apex  of  the  ventricle  points  in  a 
diametrically  opposite  direction  to  that  found  in  the  normal 
condition,  it  must  therefore  have  passed  from  right  to  left  and 
through  an  arc  of  180° — provided  the  heart  was  ever  normal. 
The  apparent  left  side  of  the  ventricle  would  then  be  the  true 
morphological  right  side  and  vice  versa. 

The  auricles  would  naturally  tend  to  follow  the  ventricle  in 
this  rotation,  but  there  is  no  very  marked  displacement  of 
their  relations  to  each  other.  This  does  not  hold  true  with 
regard  to  the  ventricle  in  its  new  location,  for  the  apparent 
right,  but  really  the  morphologically  left  side  is  in  a  line  with 
the  right  auricle  and  the  morphological  right  side  is  in  a  line 
with  the  left  auricle. 

An  effectual  restraint  would  be  offered  against  this  migra- 
tory tendency  of  the  auricles,  in  the  case  of  the  right  auricle 
by  the  pulmonary  vein  which  would  prevent  its  passing  the 
mid-line.  And  similarly  for  the  left  auricle  by  the  left  aortic 
arch,  which  would  prevent  any  movement  of  the  auricle  in  a 
cephalic  direction.  The  usual  disproportion  of  size  between  the 
two  auricles  is  not  evident,  though  this  may  be  accounted  for  by 
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the  collapsed  condition  of  the  right  as  compared  with  the  left 
side.  The  ventricle  if  it  has  rotated  must  have  passed  along 
the  ventral  aspect  of  the  left  auricle. 

After  a  careful  and  completer  dissection  of  the  heart  and  the 
vessels  adjacent  to  it  so  that  the  parts  could  be  more  easily 
manipulated,  it  was  found  that  the  ventricle  could  be  returned 
to  an  approximately  normal  position  which  assisted  quite 
materially  in  elucidating  the  relationship  of  the  vessels  to  the 
heart  and  to  each  other. 

The  two  aortas  at  their  diverging  point  are  twisted  half 
around  each  other,  the  right  in  this  case  being  smaller  than 
the  left  and  sending  off  only  one  branch — the  cervical  artery ; 
the  right  aorta  then  passes  dorsad  of  the  trachea  and  oesopha- 
gus in  an  oblique  caudal  direction  until  it  meets  the  left  to 
form  the  common  aorta. 

The  left  aorta  presents  a  peculiar  enlargement  shortly  after 
emerging  from  its  "  twist,  "  due  perhaps  to  over-distention  with 
coagulated  blood,  and  at  the  point  of  the  greatest  convexity  of 
its  curve  it  sends  off  the  carotid  artery  and  gradually  diminishes 
in  calibre  until  it  meets  its  fellow.  It  would  appear  from  this 
that  the  left  aorta,  instead  of  being  a  mere  connecting  branch 
as  is  usually  the  case,  has  assumed  the  chief  function  of  the 
right,  supplying  the  head  with  blood  through  the  carotid. 
The  two  aortas  retain  their  crossed  origins  at  the  ventricle  as 
in  normal  specimens.  It  is  not  improbable  that  the  right 
aorta  suffers  more  by  the  twisting  than  does  the  left,  causing  a 
greater  retardation  of  the  flow  of  blood  and  thus  offering  a 
possible  explanation  for  its  diminished  size  and  partial  loss  of 
function. 

The  right  jugular  vein  was  somewhat  enlarged  near  the 
heart  but  empty  and  was  partially  compressed  by  ihe  ventri- 
cle. At  about  the  level  of  the  auriculo- ventricular  furrow  it 
receives  the  (pre?)  azygous  vein  and  the  common  venous 
trunk,  which  is  of  smaller  calibre  than  the  jugular,  then  fol- 
lows the  dorsal  contour  of  the  right  auricle,  arching  over  to 
enter  the  sinus  venosus  at  about  the  point  of  entrance  of  the 
postcava. 

The  position  of  the  sinus  which  normally  is  perhaps  more 
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dorsal  than  lateral  has,  on  account  of  the  rotation,  assumed  a 
more  nearly  mesial  and  ventral  location,  thus  bringing  the 
postcava  in  line  with  the  pulmonary  vein  to  which  it  seemed 
to  be  quite  closely  adherent.  The  left  jugular  vein  likewise 
presents  a  central  enlargement  and  forms  a  sling-like  support 
for  the  arch  of  the  left  aorta. 


j--I,ao 


In  the  intricate  and  unusual  arrangement  of  the  parts  here, 
the  vein  was  inadvertently  cut  so  that  its  course  to  the  right 
auricle  could  not  be  satisfactorily  determined. 

The  pulmonary  vein  passes  from  the  lung  through  the 
pericardial  cavity  accompanied  by  the  post-cava  and  passes 
between  the  two  auricles  more  ventral  than  dorsal  and  enters 
the  left  auricle. 

The  significance  of  the  central  enlargements  of  the  left 
aorta  and  the  carotid  artery  and  of  the  left  and  right  jugular 
58 
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veins  is  not  apparent,  unless  they  may  in  some  way  be  correl- 
ated with  the  anomalous  position  of  the  cardiac  parts.  These 
vessels  nearer  the  heart  are  of  smaller  calibre,  and  on  account 
of  their  twisted  condition  must  retard  the  flow  of  blood  consid- 
erably, the  enlargements,  then,  may  function  as  reservoirs  for 
a  reserve  blood  supply. 

Such  factors  as  gravity,  pressure,  mode  and  direction  of 
progression  would  militate  against  the  view  of  a  post-natal 
development  of  this  anomaly  and  would  render  more  plausi- 
ble the  idea  that  it  was  due  to  some  congenital  or  fortuitous 
embryonic  condition. 

The  accompanying  figure  was  traced  from  a  photograph 
enlarged  three  diameters,  the  veins  are  shaded;  the  dotted 
lines  indicate  vessels  that  were  too  deep  or  insuflBciently  dis- 
sected to  show  at  the  time  of  photographing,  and  have  been 
filled  in  freehand. 

Specimens  of  EiUienia  sirtaliSy  Tropidonotua  sipedorij  Orotalug 
horridmy  and  Python  molurus  were  used  for  controls.  Among 
them  some  interesting  facts  were  observed  which  may  serve  as 
a  basis  for  a  future  paper. 

Reference  letters,  a,  common  aorta ;  av,  azygus  vein ;  ca, 
carotid  artery ;  cva,  cervical  artery ;  Z,  lung ;  la,  left  auricle ; 
laOy  left  aorta;  (/,  left  jugular;  oe,  oesophagus;  p,  postcava;  pa, 
pulmonary  artery ;  pc,  pericardium ;  ra,  right  auricle ;  rao, 
right  aorta ;  tr,  trachea  ;  v,  ventricle.    Magnified  2  diameters. 
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PHYLOGENY  OF  AN  ACQUIRED  CHARACTERISTIC. 
By  Alpheus  Hyatt. 

An  acquired  character  is  a  modification  which  makes  its 
appearance  in  the  adult  or  later  stages  of  development  and  is 
obviously  dependent  for  its  origin  upon  other  than  hereditary 
causes.  I  have  elsewhere  defined  that  branch  of  science  which 
deals  with  such  problems  as  Ctetology  and  such  characters  as 
ctetic  or  acquired.  The  characteristic  dealt  with  in  the  paper  of 
which  this  is  an  abstract,  is  of  essential  importance  among 
Nautiloids  and  Ammonoids  or  all  of  the  Cephalopoda  having 
chambered  shells  and  living  within  their  shells.  It  consists 
mainly  of  an  impression  made  on  the  inner  side  or  dorsum  of 
each  outer  whorl  during  the  coiling  up,  as  the  whorl  grows 
and  is  moulded  over  the  venter  or  outer  side  of  the  next  inner 
whorl. 

This  matter  will  be  better  understood,  if  a  short  description 
is  given  of  the  following  ifigures.     Figs.  1-2  show  an  almost 


Fig.  1. 


Fig.  2. 
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complete  fossil  cast  of  a  full  grown  Metatoceras  cavatiformis 
Hyatt,  and  some  of  the  lines  or  sutures  made  in  the  external 
surface  of  the  cast  by  the  intersections  of  the  partitions  or 
septa  that  cut  up  the  coiled  tube  of  the  living  shell  into  air 
chambers.  Figs.  3-4  show  a  broken  specimen  of  the  same 
t 


Fig.  3.  Fig.  4. 

species,  but  with  the  outer  and  older  whorls  in  large  part 
removed.  The  innermost  septum  near  the  center  of  the  coil 
was  built  across  the  interior  after  the  animal  had  constructed 
the  hollow  apex  or  point.  It  then  moved  along  adding  to  the 
external  wall  of  the  tube,  which  has  been  destroyed  and 
removed  from  this  cast,  and  built  the  second  septum,  and  so 
on  until  it  reached  the  tenth  septum.  By  some  freak  of  fossil- 
ization  a  number  of  the  septa  beyond  this  have  been 
destroyed,  so  that  if  we  were  to  remove  the  fragment  of  the 
external  whorl  and  take  out  the  center  which  has  just  been 
described,  this  would  have  the  exact  aspect  of  a  cast  of  a 
young  shell  with  ten  air  chambers.^  The  eleventh  air  space  or 
chamber  being  open  and  without  divisions  would  then  appear 
to  be  the  living  chamber  which  the  animal  occupied  when  it 
built  the  tenth  septum.  Normally  the  shell  really  continued 
to  progress  from  the  tenth  septum  by  additions  to  the  outer 

^  The  shaded  area  in  the  center,  shaped  like  a  large  inverted  comma,  was  an 
op>en  space  in  the  living  shell.  This  is  almost  invariably  filled  by  the  rocky  matrix  in 
which  the  shells  occur  and  is  often,  as  in  this  specimen,  allowed  to  remain.  See  also 
figs.  4,  5,  6,  on  PI.  }fVIII,  which  show  the  comma  shaped  umbilical  perforations  or 
openings  left  at  the  center  through  the  crytoceran  form  of  the  young. 
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wall  and  put  in  new  septa  behind  it,  together  with  the  con- 
necting tube  until  it  reached  s',  and  finally  the  last  septum,  1. 
s.  This  one,  1.  s.,  was  really  the  last  one  built  and  it  formed 
the  floor  of  a  true  living  chamber,  1.  c,  formerly  occui:)ied  by 
the  animal  at  the  time  of  its  death  and  burial  in  the  sediment 
of  the  Carboniferous  period.  Figs  1-2  show  a  similar  fossil 
but  with  a  longer,  although  still  incomplete  living  chamber. 
If  the  external  wall  of  shell  had  been  preserved  none  of  these 
structures  could  be  seen.  Figs.  5-7  show  a  fossil  TemnochUus 
crassusy  a  shell  of  the  same  family  with  this  external  wall  pre- 


FiG.  6.  Fig.  6.  Fig.  7. 

served  and  all  these  internal  structures  covered  up.  The 
impressed  zone  is  the  re-entrant  curve  shown  in  all  these  fig- 
ures and  especially  marked  in  the  lower  outline  of  an  outer 
whorl  of  another  Carboniferous  species,  Metacocerai^  dubium 
Hyatt,  fig.  8,  im.  z. 
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It  is  not  necessary  to  go  into  a  discussion  of  the  details'  of 
internal  structures  and  their  relations  to  the  impressed  zone 
in  this  abstract,  but  it  is  essential  to  give  a  general  description 
of  the  morphogeny  of  the  order  of  Nautiloids. 

This  group  of  chambered  cephalopods  contains  the  follow- 
ing classes  of  forms :  first,  straight,  conical  shells,  type  Ortho- 
ceras,  pi.  XVIII,  fig.  1 ;  second,  curved  cones,  Cyrtoceras,  pi. 
XVIII,  fig.  2 ;  third,  loosely  coiled,  open  whorled  cones,  Do., 
fig.  3 ;  fourth,  coiled  cones  with  the  whorls  more  or  less  envelop- 
ing. Do.,  fig.  5.  The  fourth  and  fifth  forms  are  usually 
included  in  the  old  genus,  Nautilus.  Practically,  it  is  better 
to  designate  the  first  class  as  orthoceran,  the  second  as  cyrto- 
ceran,  the  third  as  gyroceran,  and  the  fourth  and  fifth  as  nau- 
tilian.  In  tracing  genetic  series  through  time  they  are  found 
to  diverge  in  their  evolution,  starting  with  the  orthoceran  and 
passing  through  parallel  lines  of  forms,  many  of  the  genetic 
series  having  in  succession  cyrtoceran,  gyroceran  and  even  nau- 
tilian  forms  of  the  fourth  and  fifth  classes.  Others  are  not  so 
perfectly  parallel,  stopping  short  with  the  cyrtoceran  class  of 
forms  or  the  gyroceran.  Many  also  begin  with  cyrtoceran 
shells,  while  others  diverge  from  the  gyroceran,  and  still  other 
series  have  only  nauiilian  shells  of  diff*erent  grades  of  close 
coiling  and  involution. 

The  application  of  the  law  of  repetition  in  heredity  to  the 
chambered  shell-covered  Cephalopods,  shows  that  the  straight 
orthoceran  shells,  pi.  XVIII,  fig.  1,  were  repeated  in  the  young 
of  the  curved  cyrtoceran  forms,  pi.  XVIII,  fig.  2,  and  these  forms 
in  their  turn  in  the  young  of  the  gyroceran  forms,  pi.  Do.,  fig.  3 ; 
and  this  may  be  seen  by'comparing  the  young  or  apical  part 
of  each  shell  represented  in  outline  with  the  full  grown  shells 
of  the  preceding  figures.  The  apex  of  fig.  2,  with  the  whole 
of  fig.  1 ;  the  apex  of  fig.  3,  with  the  whole  of  fig.  2.  It  will 
be  understood,  of  course,  that  the  figures  in  outline  represent 
full  grown  shells,  except  when  otherwise  explained  and  that 
they  were  built  like  the  shells  of  figs.  1-2,  by  an  animal  liv- 
ing in  their  interiors  and  adding  band  after  band  of  shelly 
matter  to  the  exterior,  but  in  these  outlines  the  shell  is  sup- 
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posed  to  be  perfect  and  the  internal  structures  concealed.'  The 
young  of  pi.  XVIII,  fig.  4,  which  represents  the  fourth  class  of 
forms  repeats  the  cyrtoceran  form,  then  curves  more  closely  and 
just  before  it  comes  in  contact  there  is  a  short  time  when  it  over- 
laps the  apex  without  touching  it.  At  this  time  it  is  plainly  gyro- 
ceran  like  the  whole  of  fig.  3.  After  it  touches  the  first  whorl  just 
beyond  the  apex  it  remains  in  contact  and  the  inner  side  or 
dorsum  of  the  second  or  overlapping  whorl  begins  to  show  a 
flattening  as  a  result  of  this  collision  of  the  whorls.  The  sec- 
tions of  the  orthoceran,  cyrtoceran  and  gyroceran  whorls 
show  no  such  flattening  in  any  of  the  specimens  examined, 
although  hundreds  of  different  kinds  have  been  studied.  The 
sections  are  designated  on  the  plate  by  the  same  letters  as  the 
supposed  lines  of  the  sections  made  through  the  tube,  and 
although  diagrammatic  figures,  they  give  a  suflBciently  clear 
general  explanation  of  the  facts  observed.  More  specific  fig- 
ures could  have  been  given  in  abundance  and  will  be  given 
in  the  paper  now  in  course  of  preparation. 

PI.  XVIII,  fig.  5,  shows  the  same  phenomena  as  figure  4.  The 
young  is  at  first  cyrtoceran  like  the  adult  whorl  of  figure  2, 
and  open,  then  becomes  gyroceran  in  curvature  and  finally 
overlaps  the  apex  when  it  has  arrived  at  the  end  of  the  first 
volution,  but  does  not  at  first  touch  it.  Then  coming  into 
contact  it  acquires  a  flattened  area  or  faint  impressed  zone  on 
the  dorsum  or  inner  side  of  the  second  volution  as  is  shown  in 
the  section  fig.  5c.  This  is  similar  to  the  section  of  figure  4 
shown  in  fig.  4c',  which  represents  a  cut  through  an  adult 
whorl  of  the  fourth  class  of  forms.  It  differs  only  in  being 
smaller  on  account  of  the  young^'stage  of  growth  at  which 
it  occurs. 

The  entire  series  of  forms  from  orthoceran  to  nautilian  is 
more  or  less  represented,  even  in  the  earliest  period  at  which 
the  Nautiloids  appear,  namely,  in  the  rocks  of  the  Quebec 
Group.  There  is,  however,  this  qualification :  the  fifth  class 
of  forms,  or  the  involute  nautilian,  are  comparatively  rare 
and  become  more  abundant  in  successive  periods.    The  young 

2  Except  in  6g.  9  in  which  a  portion  of  the  shell  is  broken  away  showing  the 
cast  of  the  interior  and  the  sutures. 
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of  Nautilian  shells  of  the  earlier  periods  are  also  not  so  closely 
coiled,  or,  in  other  words,  remain  open  and  similar  to  cyrto- 
ceras  for  a  longer  time  during  their  growth.  This  is  shown 
by  the  large  size  of  the  central  hole,  or  umbilical  perforation, 
left  in  the  center  of  full  grown  shells.  This  perforation  is 
much  larger,  as  a  rule,  in  Paleozoic  than  in  the  Mesozoic 
forms. 

In  each  period  the  genetic  series  or  groups  of  nautilian 
forms  have  peculiarities  of  structure  in  the  sutures,  ornaments 
apertures,  etc.,  by  which  they  can  be  separated  from  each 
other  and  these  peculiarities  are  the  same  as  those  possessed 
by  gyroceran,  cyrtoceran  and  often  orthoceran  shells  which 
occurred  often  earlier  in  time  so  that  one  can  trace  each  group 
of  nautilian  shells  back  to  its  ancestors  through  the  parallel 
stages  of  evolution  above  described.  The  groups,  in  other 
words,  are  parallel  in  their  morphogenesis,  like  two  indi- 
viduals of  the  same  parents  in  their  development  from  youth 
to  old  age. 

In  all  of  these  cases  the  impressed  zone  originates  as 
described  above  after  the  whorls  come  in  contact,  never  before 
this  time  in  the  growth  of  any  individuals.  Barrandioceras 
is  one  of  the  most  involute  shells  known  in  the  Silurian,  and 
pi.  XVIII,  fig.  6,  gives  a  true  sketch  of  this  species ;  fig.  7,  shows 
a  section  of  a  full  grown  shell  with  a  decided  impressed  zone; 
and  fig.  8,  is  the  young.  This  last  is  a  purely  cyrtoceran  form 
with  a  compressed  elliptical  section  like  that  of  fig.  7,  but  no 
impressed  zone,  the  inner  side  being  rounded  like  the  diagram 
of  Cyrtoceras,  fig.  2.  The  impressed  zone  is  not  present  in 
the  young  of  Ophidioceras,  the  closest  coiled  of  all  these  forms, 
nor  in  the  young  of  any  species  of  the  Silurian  before  the  whorls 
touch,  so  far  as  known,  and  all  of  the  species  likely  to  present 
this  peculiarity  have  been  investigated. 

The  impressed  zone  is  also  invariably  lost  in  the  oldest 
stage  of  the  whorl  of  every  individual  when  the  whorls  cease 
to  continue  to  grow  in  contact.  This  condition  is  represented 
in  the  last  part  of  the  outermost  whorl  of  figs.  4  and  5  in  sec- 
tions, figs.  4e,  5e,  and  in  the  outlines  of  their  apertures  which 
are  elliptical.    The  sections  represent  cuts  through  the  whorls 
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when,  as  is  the  case  in  extreme  age,  these  cease  to  increase  in 
size.  As  soon  as  this  senile  contraction  begins  to  occur  the 
sides  shrink,  becoming  narrower,  the  amount  of  involution 
becomes  less,  and  the  impressed  zone,  shrinks  in  breadth  as 
shown  in  the  sections.  When  the  whorl  finally  parts  com- 
pany in  consequence  of  continued  contraction  the  already 
shrunken  impressed  zone,  figs.  4d,  5d,  rapidly  disappears  and 
the  apertures  of  such  shells  are  frequently  as  round  and  free 
from  indentations  on  the  inner  as  on  the  outer  side,  as  is  shown 
at  the  free  end  of  the  figures  4  and  5. 

In  normally  uncoiled  forms,  usually  named  Lituites,  when 
the  adult  or  young  is  coiled,  and  the  succeeding  stages, 
whether  representing  adults  or  old  shells,  are  uncoiled,  the 
phenomena  are  similar.  The  impressed  zone  is  lost  after  the 
growth  ceases  to  bring  the  whorls  of  the  shell  into  contact. 

The  young  and  the  adults  of  many  of  these  forms  have  now 
been  observed  in  the  earliest  periods  and  it  is,  therefore,  obvi- 
ous that  during  these  early  times  the  impressed  zone  must  have 
been  a  modification  of  the  whorl  which  took  place  in  conse- 
quence of  the  mechanical  effects  produced  by  close  coiling. 
This  characteristic  is  slight  when  the  coiling  is  slight  and  is 
developed  in  precise  proportion  to  the  increase  of  coiling  or 
involution  of  the  whorls  and,  on  the  other  hand,  when  through 
degeneration  due  to  age,  or  to  other  causes,  the  whorls  cease 
growing  in  contact,  the  impressed  zone  gradually  disappears. 

Thus  it  always  appears  preceded  and  accompanied  by  an 
observable  tendency  in  the  mode  of  growth  toward  closer  coil- 
ing and  that  this  tendency  is  quite  capable  of  producing  the 
impressed  zone  can  hardly  be  denied  with  any  show  of  reason, 
since  the  charateristic  disappears  in  proportion  as  the  pressure 
is  relieved  through  the  degeneration  of  the  powers  of  growth 
force  to  continue  the  normal  rate  of  progressive  increase  of 
bulk  in  old  or  young  or  prematurely  degenerate  shells  and  in 
uncoiled  whorls  of  all  kinds  and  all  ages. 

The  shells  of  Devonian  series  of  Nautiloids  have  also  been 
extensively  examined,  especially  in  the  more  involute  nautil- 
ian  forms  of  the  genus  Nephriticeras,  and  so  far  not  one  has 
been  found  with  the  slightest  indication  of  the  presence  of  an 
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impressed  zone  in  the  cyrtoceran  or  gyroceran  stages  of  devel- 
opment. In  several  examples  also,  the  disappearance  of  this 
characteristic  has  been  observed  in  the  last  stages  of  old 
whorls.  There  is,  therefore,  every  reason  for  regarding  the 
impressed  zone  as  a  ctetic  characteristic  acquired  in  the  later 
stages  of  growth  and  not  hereditary  so  far  as  is  known  in  any 
shells  of  the  earlier  paleozoic  periods. 

The  same  statement  may  also  be  made  with  regard  to 
the  majority  of  Carboniferous  shells.  There  is,  however,  a 
notable  exception  in  Coloceras  globatum  (sp.  De  Kon.)  Hyatt, 
and  very  likely  some  other  species  of  closely  coiled  nautilian 
shells.  In  C.  globatum  of  Vis6,  Belgium,  I  found  in  sevei;i 
specimens  that  the  impressed  zone  appeared  while  the  whorl 
was  still  in  the  cyrtoceran  stage.  PI.  XVIII,  figs.  9-10,  give  out- 
lines of  the  adult  of  this  species,  and  figs.  11-12,  of  the  young 
and  the  zone,  showing  that  the  impression  appeared  long  before 
the  whorls  touched  each  other  and  began  to  assume  nautilian 
characters.  Section,  fig.  13b,  shows  the  impressed  zone  occurr- 
ing in  the  cyrtoceran  stage  while  the  venter  or  outer  side  of 
the  whorl  was  rounded.  Such  facts  admit  of  but  one  explana- 
tion, namely,  that  in  this  species  the  impressed  zone  had 
become  hereditary  and  was  in  consequence  repeated  at  an 
early  age,  previous  to  the  occurrence  of  close  coiling  which 
produced  it  in  the  ancestral  forms  of  the  same  group. 

There  are  certain  correlative  characters  which  lead  me  to 
think  that  this  is  only  a  partial  statement  and  perhaps  a  more 
complete  and  better  one  would  be  as  follows:  that  the 
impressed  zone,  together  with  a  peculiar  broadening  out  of 
the  dorsum  and  helmet-shaped  section  of  the  whorl,  and  per- 
haps also  certain  forms  of  sutures  occurred  in  the  early  stages 
of  some  Carboniferous  species  before  the  nautilian  stage,  and 
consequently  they  must  have  been  introduced  by  heredity  into 
the  development  of  this  species  before  the  tendency  to  close 
coiling  had  completed  the  first  whorl.  Thus  these  characters, 
although  purely  ctetic  in  origin,  were  repeated  before  the 
usual  conditions  recurred  in  the  ontogeny  of  this  species 
which  had  obviously  and  repeatedly  produced  them  in  the 
nautilian  forms  of  the  earlier  paleozoic  and  the  more  general- 
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ized  genetic  series  of  the  Carboniferous.  That  this  species,  CoL 
globatumj  is  a  highly  specialized  species  is  shown  by  other 
characteristics,  especially  the  early  inheritance  of  a  furrowed 
abdomen,  shown  at  v  in  PI.  XVIII,  fig.  11,  and  a  peculiar 
aperture. 

The  Triassic  period  is  unimportant  in  this  connection  since 
it  has  but  few  nautilian  species  that  are  deeply  involute  and 
also  sufficiently  well  known  to  throw  any  light  upon  this  prob- 
lem. All  of  the  true  orthoceran,  cyrtoceran  and  gyroceran 
forms  diminish  in  the  Carboniferous  and  disappear  with  the 
.  Trias. 

The  Jura  contains  a  considerable  number  of  nautilian  shells 
of  different  genera  of  which  the  cyrtoceran  stages  are  suffici- 
ently well  known.  Cenoceros  aratum,  of  which  several  speci- 
mens have  been  studied,  shows  the  impressed  zone  and  corre- 
lative characters  in  this  stage;  C.  lineatum  is  the  same;  C. 
daumm^  same ;  C  intermedium,  same.  PI.  XVIII,  fig.  14,  shows 
the  cyrtoceran  stage  in  a  shell  of  C  ,  with  a  well  devel- 

oped impressed  zone,  i.  z.  Endolobus  is  a  characteristic 
paleozoic  type  and  there  is  a  single  survivor  of  this 
series  in  the  Jura,  End,  (Navi,)  excavatum  sp.  D'Orb.  It  is, 
therefore,  very  interesting  and  instructive  to  note  that  this 
species  has  the  impressed  zone,  according  to  D'Orbigny's  fig- 
ure, during  the  cyrtoceran  stage.  This  species  has  a  large 
umbilical  perforation  and  is  slo^yer  in  coiling  up  than  other 
Jurassic  species.  The  evidence  that  the  impressed  zone  and 
its  correlative  characteristics  are  inherited  in  most  species  of 
the  Jura  before  the  habit  of  close  coiling  could  have  acted 
upon  the  whorls  so  as  to  produce  this  modification  is,  therefore 
very  general  and  convincing. 

The  leading  characteristic  of  parallelism  in  all  genetic 
series  of  Nautiloids  is,  as  may  be  inferred  from  the  facts  cited. 
a  tendency  toward  closer  coiling  and  greater  involution  in  the 
more  specialized  forms  of  each  separate  series  and  a  correla- 
tive increase  in  the  profundity  of  the  impressed  zone.  When 
the  impressed  zone  becomes  inheritable  in  some  closely  coiled 
and  involute  specialized  shells  of  the  Carboniferous  and  in 
similar  shells  in  about  all  of  the  genetic  series  of  the  Jura 
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this  result  is  also  directly  connected  with  the  observed  fact  of 
the  quicker  development  of  the  coiling  up  tendency  in  the 
young  of  these  Jurassic  shells.  This  is  shown  by  the  small 
diameter  of  the  umbilical  perforation  in  the  centers  of  the 
shells  of  the  Carboniferous.  It  is  also  connected  with  the  fact 
that  the  primitive  uncoiled  forms,  orthoceran,  cyrtoceran  and 
gyroceran  shells  begin  to  die  out  in  the  Carboniferous  and 
cease  with  the  Trias  as  mentioned  above. 

This  demonstration  of  the  characters  that  accompany  pro- 
gress in  close  coiling,  enables  me  to  fill  a  gap  which  occurs  in  the 
evidence  during  the  Cretaceous.  In  this  period  the  existence 
of  the  impressed  zone  during  the  cyrtoceran  stage  of  individ- 
uals has  not  been  clearly  established  by  observation  except  in 
two  species,  a  form  allied  to  Cymatoceras  pseudoekgans 
D'Orbigny,  from  Faxoe,  and  Cymatoceras  elegans  from  Rouen. 
In  other  shells,  although  a  considerable  number  have  been 
broken  down,  the  state  of  preservation  has  been  invariably 
imperfect.  The  coiling,  however,  in  the  young  of  all  the 
shells  examined  is  notably  more  accelerated  than  in  the  simi- 
lar shells  of  the  Jura,  and  the  whorls  broader  and  having 
more  specialized  characteristics  correlative  with  closer  coiling 
and  the  early  existence  of  an  impressed  zone.  It  is,  therefore, 
fair  to  infer  that  the  evidence  when  accessible  will  confirm  the 
facts  observed  in  previous  periods. 

The  same  arguments  apply  also  to  the  Cenozoics,  except 
that  in  this  period  there  is  as  yet  no  evidence  of  the  early 
inheritance  of  the  impressed  zone.  I  have  not  yet  succeeded 
with  the  Aturia,  which  is  the  only  genus  represented  by  favor- 
ably preserved  specimens  within  my  reach,  in  exposing  the 
apex  of  the  whorl.  The  shells  of  this  period,  so  far  as  I  know 
them,  are,  however,  excessively  involute  and  have  exceedingly 
small  umbilical  perforations  with  very  deep  impressed  zones 
after  the  whorls  touch.  The  umbilical  perforation  in  Aturia 
is  in  fact  smaller  than  in  any  nautiloid  known  to  me. 

The  imperfect  evidence  so  far  gathered  in  the  Cretaceous, 
and  the  absence  of  positive  evidence  in  the  Cenozoics,  does 
not,  therefore,  seriously  affect  conclusions  reached,  in  this 
paper,  since  these  are  merely  gaps  in  the  history  of  the  evolu- 
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tion  or  phylogeny  of  the  impressed  zone ;  and  all  the  correlative 
characteristics  which  accompany  the  inheritance  of  the  im- 
pressed zone  in  the  cyrtoceran  stages  of  species  which  have 
this  peculiarity  have  been  observed  to  be  present. 

The  terminal  members  of  the  Nautiloids  are,  of  course,  the 
existing  species.  Nautilus  pompilius  has  been  examined  in  a 
considerable  number  of  specimens  and  in  all  of  these  the 
impressed  zone  and  correlative  helmet-shaped  whorl  and 
broad  flattened  dorsal  side  appears  during  the  cyrtoceran 
stage.  PI.  XVIII,  figs.  15-16  are  outlines  of  the  shell  of  this 
species  during  the  cyrtoceran  stage  exhibiting  the  helmet 
shaped  whorl,  broad  dorsum,  or  inner  side,  and  its  impressed 
zone,  iz.  Thus,  when  the  whorls  touch,  as  in  all  the  nautilian 
shells  of  the  Carboniferous,  Jura  and  Cretaceous  in  which  the 
same  acceleration  of  development  also  occurs,  the  whorl  is 
already  prepared  to  become  involute  and  to  mould  itself  more 
readily  and  rapidly  over  the  surfaces  of  the  apex  and  the  side 
of  the  succeeding  whorls.  In  other  words,  heredity  has  begun 
the  work  before  the  whorls  touch,  and  before  the  deepening 
and  enlargment  of  the  impressed  zone  through  the  pressure 
of  close  coiling  is  begun.  There  are  quite  a  number  of  char- 
acteristics in  the  species  of  existing  Nautili  which  lead  to  the 
inference  that  they  are  survivors  of  Jurassic  and  generalized 
Cretaceous  and  Cenozoic  forms ;  the  size  of  the  umbilical 
perforations,  the  smoothness  of  the  shells,  the  simplicity  of  the 
sutures,  and  so  on.  These  facts  are  of  importance  only  in 
so  far  as  they  show  that  the  existing  Nautilus  does  not  repre- 
sent the  acme  of  progress  of  its  order  but  is  a  descendant  of 
shells  with  less  complicated  structures  than  many  of  the  genera 
of  the  Carboniferous,  Jura,  and  Cretaceous. 

EXPLANATION  OF  PLATE  XVIII. 

LETTERING. 

a.  Apex  of  shell.  This  usually  bears  a  scar  on  the  point, 
as  shown  in  figs.  14  and  15,  but  this  has  no  bearing  on  the 
question  discussed,  and  has  not  been  described.  This  also 
represents  the  youngest  or  cyrtoceran  stage  in  the  growth  of 
the  shell,  fig.  8  being  a  young  shell  with   complete  living 
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chamber.  This  letter  also  indicates  the  location  of  the  sec- 
tions correspondingly  lettered  in  the  figures. 

b  is  used  to  indicate  the  section  of  the  cyrtoceran  stage  in 
figs.  11-13. 

b'  is  used  to  indicate  the  place  of  the  sections,  figs.  4--5b', 
upon  the  whorls  of  figs.  4-5.  They  were  taken  through  the 
whorl  in  the  gyroceran  stage. 

c  is  used  for  the  adolescent  stage  of  growth  in  the  whorl 
and  the  corresponding  sections. 

c'  is  used  for  the  full  grown  stage  in  the  growth  of  the 
whorl  and  the  corresponding  sections  : 

d  for  the  first  part  of  the  senile  stage : 

e  for  the  final  and  most  degenerative  part  of  the  senile 
stage: 

i.  z.  for  the  impressed  zone. 

V  venter  or  outer  side  of  the  shell,  the  dorsum  being  the 
inner  side  of  the  whorl. 

w  for  the  whorls,  thus  1  w  in  figs.  3  and  4  means  the  end  of 
the  first  whorl,  2  w  the  beginning  of  the  second  whorl,  3  w 
that  of  the  third  whorl.  These  letters  serve  to  show  the 
progressive  increase  in  numbers  of  the  whorls  in  the  different 
classes  of  forms. 

FIGURES. 

Fig.  1.  Outline  of  an  orthoceran  shell. 

Fig.  2.  Outline  of  cyrtoceran  shell. 

Fig.  3.  Outline  of  gyroceran  shell. 

Fig.  3.  Outline  of  nautilian  shell,  having  a  larger  umbilical 
perforation  at  (a)  and  fewer  whorls  at  the  same  age,  than  in 
fig.  5,  in  other  words  it  is  less  tightly  and  completely  coiled 
up  than  the  class  of  shells  represented  by  that  figure. 

Fig.  5.  A  nautilian  shell  with  tighter  coils  than  in  fig.  4  and 
the  whorls  coming  in  contact  and  the  impressed  zone  begin- 
ing  at  an  earlier  stage. 

Fig.  6.  Barrandioceras (sp.  Barrande)  Hyatt,  showing 

the  most  involute  of  the  Silurian  shells  so  far  as  known ;  fig.  6 
is  reduced  in  size  but  the  section  fig.  7  is  natural  size. 
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Fig.  8.  A  young  shell  of  the  same,  natural  size,  with  com- 
plete living  chamber. 

Fig.  9-10.  Coloceras  globatum  (sp.  De  Koninck)  Hyatt, 
adult.  Fig.  9  has  a  part  of  the  outer  shell  broken  off  showing 
the  edges  of  the  septal  partitions  (sutures)  as  lines  on  the 
strong  cast  of  the  interior. 

Figs.  11-13.  Same  to  show  the  cyrtoceran  stage  and  section, 
with  its  impressed  zone. 

Fig.  14. 

Figs.  15-16.  Nautilus  pompilius  to  show  the  cyrtoceran 
stage  with  its  impressed  zone. 
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THE  EGGS  OF  PITYOPHIS  MELANOLEUCUS. 

By  J.  Percy  Moore. 

In  the  absence  of  any  complete  published  account  of  the 
breeding  habits  of  the  pine  snake,  the  following  notes  may 
interest  some  of  the  readers  of  the  Naturalist.  The  mater- 
ial which  furnished  the  data  for  this  account  was  collected  on 
Aug.  3, 1892,  at  Formosa  Bog,  Cape  May  Co.,  N.  J.,  by  a  party 
of  students  from  the  Sea  Isle  City  Marine  Laboratory,  who, 
under  the  guidance  of  Dr.  J.  M.  Macfarlane,  were  engaged  in 
botanical  investigation  of  the  region.  The  nest  was  brought 
to  their  attention  through  the  courtesy  of  Mr.  Peter  HofiF,  one 
of  those  rare  genuises  of  the  woods  whom  it  is  the  pleasure  and 
profit  of  the  naturalist  to  meet  with  now  and  then  in  his  wan- 
derings, and  to  whom  our  exploring  parties  were  indebted  for 
many  kindnesses. 

'  The  snake  which  mothered  the  brood  was  a  fine  specimen  of 
its  kind,  nearly  six  feet  in  length,  and  one  of  Mr.  Hoflfs  most 
valued  companions,  for  it  was  well-known  to  him  as  a  regular 
habitue  of  his  fields  and  barrens.  At  the  time  of  oviposition, 
which  occurred  in  the  middle  of  May,  Mr.  Hoff  saw  the  snake 
traverse  the  entire  length  (about  100  yards)  of  a  field  planted 
with  squash  and  cucumber  vines,  pausing  frequently  to  test 
the  quality  of  the  soil,  which  was  of  a  loose  sandy  nature,  with 
its  snout.  A  spot  was  finally  selected  by  the  side  of  a  row  of 
plants,  where  the  more  tenacious  character  of  the  soil  favored 
the  construction  of  a  nest.  Excavation  was  begun  by  loosen- 
ing the  soil  with  the  head,  which  was  worked  under  the  sur- 
face ;  and  the  loose  earth  thrown  out.  By  alternately  breaking 
the  ground  with  the  head,  and  brushing  away  the  loosened 
soil  with  the  tail,  as  Mr.  HofF  stated,  a  tunnel  was  finally  con- 
structed of  suflicient  length  to  entirely  conceal  the  snake. 
Within  this  tunnel  it  remained  entirely  hidden  from  view 
until  oviposition  was  accomplished,  when  the  entrance  was 
closed  and  the  locality  deserted. 
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Mr.  Philip  P.  Calvert,  who  was  present  at  the  excavation  of 
the  eggs,  furnished  me  with  facts  relating  to  their  position  and 
surroundings.  They  occupied  an  enlargement  of  the  tunnel 
6-8  inches  below  the  surface,  where  they  were  massed  together 
in  a  single  coherent  cluster — the  shells  being  very  firmly 
cemented  together  wherever  they  came  in  contact.  Ten  eggs 
in  all  were  found,  three  of  which  were  detached  from  the  mass 
in  removal ;  the  remaining  seven  are  shown  in  Fig.  1  (from  a 
sketch  by  Mr.  v.  Iterson,  the  laboratory  artist),  which  I  am 
able  to  reproduce  here  through  the  kindness  of  Dr.  Ryder. 

The  eggs  are  of  irregular  ellipsoidal  shapes,  varying  much  in 
size  and  proportions,  and  exhibiting,  as  a  result  of  the  various 
pressures  to  which  they  have  been  subjected,  irregular  depres- 
sions and  protuberances.  In  size  they  range  from  50x37  mm.  to 
64x  45  mm.,  a  long  narrow  egg  measuring  61x35  mm.,  and  a 
short  broad  one  60x44  mm.  The  average  measurement  of  the 
seven  is  59x41  mm.,  exhibiting  a  mean  variation  in  length  of 
4  mm.,  and  in  breadth  of  3  mm.  The  variation  in  size  is  due 
chiefly,  if  not  solely,  to  the  variable  amount  of  yolk  present. 

In  the  hope  of  raising  some  of  the  young,  several  of  the  eggs 
were  placed  in  a  box  of  dampened  sand  and  stood  in  a  sunny 
spot :  but  on  being  opened  after  three  weeks  the  embryos  were 
dead,  and  development  interrupted  at  the  point  that  had  been 
reached  on  Aug.  4,  when  I  received  the  eggs. 

When  fresh,  the  egg-shell  was  flexible  and  elastic,  and  of  a 
very  tough  parchment-like  character;  and  was  very  tensely 
and  firmly  stretched  over  its  contents;  but  after  a  few  days* 
exposure  to  evaporation,  it  became  somewhat  loose  and 
wrinkled. 

Its  structure  is  interesting.  Externally  there  is  a  thin  in- 
crustation of  calcareous  matter,  which  impregnates  only  the 
outer  layers  of  the  matted  fibres  of  which  the  shell  is  mainly 
composed,  and  which  appears  to  be  present  chiefly  in  the  form 
of  minute  crystals  and  hexagonal  plates.  Over  the  greater 
part  of  the  surface  the  calcareous  crust  is  minutely  cracked 
into  elongated  polygonal  and  irregularly  lozenge-shaped  areas, 
resembling  the  modern  "  crackle-ware  "  or  the  surface  of  old 
porcelain  (Fig.  2).    This  appearance  is  particularly  noticeable 
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about  the  equator  of  the  egg,  where  the  long  diameters  of  the 
areas  are  parallel  to  the  long  diameter  of  the  egg,  an  arrange- 
ment due  in  part  to  a  conformation  of  the  areas  to  the  curva- 
tures of  the  surface,  and  in  part  to  the  structure  of  the  fibrous 
shell.  Calcareous  deposit  is  most  abundant  at  the  poles  of  the 
eggs,  and  wherever  two  shells  come  in  contact,  they  are  firmly 
cemented  together  by  the  same  material,  all  of  which  usually 
adheres  as  an  elliptical  area  to  one  of  the  shells,  when  two 
thus  joined  are  forcibly  pulled  apart  (Fig.  1,  a). 

The  shell  is  wonderfully  tough  for  its  thickness,  which  is 
only  from  i  -  4  mm.,  made  up,  except  for  the  superficial  de- 
posit of  mineral  matter,  entirely  of  highly  elastic  fibres  resem- 
bling in  their  disposition  to  curl  when  broken,  and  their  neu- 
tral reaction  to  acetic  acid,  the  yellow  elastic  connective 
tissue  fibers.  These  vary  somewhat  in  thickness,  the  largest 
having  a  diameter  of  i4t  mm.,  the  smallest  of  ^n  mm., 
and  the  bulk  of  nh  mm.  They  are  extremely  long,  and  I 
rarely  found  an  end  not  artificially  made.  Naturally,  they 
seem  frequently  to  terminate  in  ovoidal  or  cylindrical  swell- 
ings which  are  often  sharply  twisted,  bent  or  folded.  Unlike 
those  which  form  the  shell  of  bird's  eggs,  these  fibres  branched 
but  very  rarely,  although  short  filamentous  processes  were  not 
infrequently  seen  attached  along  their  sides.  Several  fibres 
were  traced  under  the  microscope  for  an  inch  of  their  lengths 
without  a  single  branching  being  detected.  Two  or  more  fibres 
frequently  run  side  by  side  for  long  distances,  and  separating, 
give  rise  to  a  deceptive  appearance  of  branching. 

The  most  interesting  fact  to  be  noted  with  regard  to  the 
structure  of  the  fibres  is  that  they  are  tubular.  Most,  if  not 
all  of  them,  possess  a  distinct  and  continuous  lumen,  having 
a  diameter  of  from  J  to  J  that  of  the  entire  fibre.  This  struc- 
ture is  well-shown  in  cross  section  (Fig.  3),  and  perhaps  even 
more  strikingly  in  specimens  which,  after  having  been  allowed 
to  dry,  are  mounted  in  glycerine,  when  the  lumen  becomes 
very  conspicuous  from  the  chain  of  minute  air-bubbles  which 
fill  it  and  mark  its  course  as  a  dark  beaded  line  (Fig.  4). 

The  manner  in  which  the  egg-shell  is  built  up  out  of  these 
fibres  is  strikingly  different  from  what  obtains  in  the  mem- 
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brana  putaminis  of  a  bird's  egg.  Here  the  shell  is  built  up  of 
a  number  of  distinct  laminae,  in  each  of  which  the  great  bulk 
of  the  fibres  have  a  generally  straight  and  parallel  direction 
obliquely  around  the  egg,  though  their  course  is  a  regularly 
wavy  one.  They  do  not  intricately  cross  and  recross  in  every 
direction  as  in  the  chick's  egg,  but  the  fibres  are  generally 
disposed  at  angles  of  about  45°  to  the  principal  axis  of  the 

egg,  the  direction  of  the  obliq- 
uity alternating  in  successive 
layers  from  one  side  to  the 
other  of  this  axis,  so  that  fibres 
of  successive  laminae  are  dis- 
posed at  right  angles  to  one 
another;  those  of  alternate 
layers  are  parallel.  The  num- 
ber of  laminae  appears  to  be  a 
matter  of  some  constancy.  Speci- 
mens from  various  parts  of 
shells  of  three  eggs  were  regu- 
larly separable  into  9  or  10  dis- 
tinct laminae,  which  could  be 
stripped  off  from  the  entire  ex- 
tent of  pieces  an  inch  square 
without  exhibiting  any  signs  of 
thinning  out.  I  regard  them, 
therefore,  as  being  continuous  over  the  entire  shell.  These 
layers  are  separable  from  one  another  with  great  ease,  but  it  is 
noticeable  in  stripping  them  apart  that  a  few  fibres  from  one 
layer  are  always  adherent  to  the  adjacent  layers,  although  there 
appears  to  be  no  extensive  invasion  of  one  layer  by  the  fibres 
of  another,  except  among  the  external  ones.  In  any  one 
lamina  the  sinuous  course  of  the  fibres  causes  a  firm  felting 
and  interlocking  among  them  (Figs.  5  and  6).  The  alterna- 
tion of  the  direction  of  the  fibres  is  shown  in  vertical  section, 
but  not  very  clearly,  owing  to  the  wavy  courses  which  they 
take  (Fig.  3). 

The  optical  effects  resulting  from  this  structure  are  striking 
and  peculiar  when  the  entire  series  of  separated  layers  are 


Figs.  9-10. 

Head  of  Foetal  Pityophis. 
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placed  side  by  side  in  corresponding  positions  on  a  moistened 
slide.  Those  pieces  in  which  the  fibres  are  disposed  at  right 
angles  to  the  rays  of  light  coming  in  from  a  window  appear, 
to  an  eye  placed  at  the  proper  angle  to  catch  the  reflected 
light,  of  a  beautiful,  glistening,  satiny  white  ;  while  those  the 
fibres  of  which  lie  parallel  to  the  same  rays,  and  present  no 
reflecting  surfaces,  appear  dull  and  lustreless.  These  appear- 
ances can  be  instantly  changed  from  one  set  to  another  on 
revolving  the  slide  over  an  angular  distance  of  90.° 

A  place  of  natural  division,  where  separation  is  more  readily 
effected  than  elsewhere  occurs  between  the  3d  and  4th  inner 
layers.  The  three  innermost  ones  then  appear  to  constitute 
together  the  membrana  putaminis.  There  is  apparently 
no  disposition  toward  the  formation  of  a  lenticular  air-space  ; 
this  being  prevented  by  the  high  elasticity  of  the  membranous 
shell,  which  causes  it  to  continually  contract  over  the  con- 
tents as  they  shrink  through  evaporation.  This  contractility 
appears,  however,  to  be  limited,  as  noted  above.  Perhaps  it 
is  an  adaptation  to  the  varying  conditions  of  moisture  and 
drought  to  which  these  eggs,  and  others  of  their  kind,  are  sub- 
jected. 

The  external  six  or  seven  layers  are  more  closely  bound 
together,  and  constitute  the  shell  proper.  The  depressions  in 
the  surface  of  one  layer  resulting  from  the  wavy  course  of  the 
fibres,  accommodate  elevations  on  the  surface  of  adjacent  ones, 
thus  greatly  increasing  the  strength  of  the  shell  and  making 
possible  that  partial  invasion  of  one  layer  by  the  fibres  of 
adjacent  ones  which  is  mentioned  above,  and  which  becomes 
more  marked  externally.  These  binding  fibres  may  be  seen 
to  stretch  and  break  as  two  layers  are  torn  asunder. 

The  wavy  structure  also  produces  on  the  surface  beneath 
the  calcareous  crust,  and  especially  where  two  shells  have  been 
united,  a  peculiar  pebbled  appearance,  like  the  pebbled  bind- 
ing of  books.  The  outer  layers  in  which  the  calcareous  matter 
is  deposited,  have  a  less  regular  structure — ^the  fibres  being 
more  irregularly  interwoven ;  but  when  the  mineral  matter  is 
removed  with  acid,  the  fibres  readily  disentangle  and  separate, 
being  bound  by  no  other  cementing  substance.     Cement  sub- 
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stance  appears  to  be  absent  also  from  the  other  layers;  which 
may  be  easily  teased  up,  when  the  fibres  float  off  freely  in  the 
mounting  medium. 

A  rough  analysis  of  the  shell  gives  the  following  results. 

Water  29*5  per  cent. 

Soluble  mineral  matter  (almost 

entirely  calcium  carbonate)       16*6  per  cent. 

Organic  matter  53*7  per  cent. 

99-8 

Well  advanced  embryos  were  found  within  the  eggs.  These 
must  have  been  at  least  10  or  11  weeks  old.  Those  examined 
numbered  equally  males  and  females.  They  have  an  average 
length  of  6|  inches,  the  tail  being  ItV  inches  in  a  male  and 
slightly  less  in  a  female  specimen. 

The  embryos  lie  deeply  embedded  on  one  side  of  the  abun- 
dant yolk,  which  envelops,  and  almost  completely  surrounds 
them,  being  packed  thoroughly  in  among  the  folds ;  and  in 
alcoholic  specimens,  requiring  to  be  largely  cut  away  to 
expose  the  full  length  of  the  embryo.  The  young  snakes  are 
arranged  in  somewhat  irregular  spiral  coils,  the  larger  folds  of 
which  are  directed  in  the  long  diameter  of  the  egg.  There 
is  no  regularity  in  the  arrangement  of  the  folds;  the  spiral 
being  sometimes  wound  in  a  left-handed,  sometimes  in  a  right- 
handed  direction,  figs.  7  and  8.  Large  clear  albuminous 
masses  are  frequently  embedded  in  the  yolk. 

The  umbilical  cord  is  short,  measuring  about  f  inch  in 
length  and  A  inch  in  diameter.  It  leaves  the  body  anywhere 
between  ^  and  1  inch  in  front  of  the  vent,  between  which 
points  the  somatic  folds  are  entirely  free  from  one  another, 
while  for  a  distance  of  an  inch  to  an  inch  and  one-half  ante- 
rior to  the  umbilical  cord  they  are  only  very  feebly  united. 
Beyond  this  point  the  gastrosteges  are  complete.  These  num- 
ber in  all  216  in  one  9  specimen  examined — a  number 
slightly  less  than  the  adult  possesses.  The  anal  plate  is  single, 
and  the  number  of  scales  in  a  vertical  row  normal. 

On  the  head  the  absence  of  certain  plates  present  in  the 
adult  is  noticeable.      The  scutes  have  not  yet  developed  over 
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the  roof  of  the  prominent  brain  case,  nor  in  the  post-ocular 
region.  The  frontal  and  parietal  plates  are  not  indicated  at 
all,  and  the  developed  plates  show  some  curious  differences 
from  the  adult  condition.  The  supraocular  is  clearly  divided 
by  two  transverse  grooves  into  three  scutes,  of  which  the 
anterior  is  largest.  I  suspect  that  the  others  may  be  really 
post-oculars  which  are  here  displaced  by  the  prominent  eyes. 
A  small  scute  which  may  unite  with  the  loreal  underlies  the 
preocular.  Four  postfrontals  are  present,  the  external  pair 
being  much  the  larger ;  but  the  single  pair  of  prefrontals  shows 
no  indication  of  a  division.  The  superior  labials  number  9, 
one  more  than  in  a  specimen  of  the  adult  which  I  have  com- 
pared. The  inferior  labials,  except  the  first,  are  not  developed, 
but  the  mental  is  well  marked.  The  description  of  the  head 
scutes  is  made  from  a  single  specimen,  the  only  one  which  was 
well  enough  preserved  to  show  them  satisfactorily;  figs.  9 
and  10. 

The  egg  tooth  is  indicated  by  a  narrow  fold  which  arises 
just  below  the  ventral  margin  of  the  rostral  scute.  Rows  of 
small  papillae  on  the  jaws  and  palate  represent  the  developing 
teeth.    Their  number  and  position  are  as  in  the  adult. 

In  all  male  examples  Vne  paired  penes  were  fully  extruded 
immediately  behind  the  anal  plate ;  rudimentary  penes  were 
present  in  the  females  as  a  pair  of  low  conical  elevations  in 
corresponding  positions,  fig.  12.  In  well  preserved  specimens 
each  hemipenis  is  a  somewhat  compressed  organ  attached  by 
a  narrowed  base.  A  constriction  about  the  middle  separates  a 
basal  from  a  somewhat  more  swollen  terminal  portion,  which 
ends  in  a  pair  of  rounded  lobes,  of  which  the  dorsal  is  the 
larger  and  arises  from  a  thickened  rim  which  is  seen  to 
become  continuous  below  with  the  more  ventral  lobe.  On  the 
external  side  of  each  hemipenis  is  a  rather  prominent  lateral 
lobe. 

Proximad  to  the  median  constriction  the  surface  is  dotted 
with  numerous  fine  pointed  projections,  while  the  distal  por- 
tion is  covered  by  larger  smoothly  rounded  papillae.  No 
papillae  whatever  are  present  on  the  dorsal  terminal  lobe, 
which  is  quite  smooth.     Figs.  11-13. 
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Explanation  of  Plates  XIX,  XX. 
Pityophis  melanoleucus. 

Fig.  1 — Cluster  of  seven  eggs  represented  as  they  naturally 
cohere,  a — point  at  which  an  eighth  egg  was  at- 
tached.   Natural  size. 

Fig.  2 — Surface  cracking  of  the  calcareous  crust — from  an 
equatorial  region,    x  10. 

Fig.  3 — Vertical  section  of  a  small  portion  of  the  egg  shell 
showing  a  small  part  of  five  laminae,    x  800. 

Fig.  4 — Several  fibres  of  different  sizes  after  being  dried  and 
mounted  in  glycerin.  The  lumens  are  filled  with 
air.    X  800. 

Fig.  5 — Surface  view  of  a  small  portion  of  a  lamina  x  170. 

Fig.  6 — ^A  few  isolated  fibres  x  500. 

Fig.  7-8 — Two  views  of  embryos  in  their  natural  positions 
on  the  yolk.    Natural  size. 

Fig.  9 — L^fb  side  of  head  of  an  embryo  showing  the  scutes. 
X  7 ;  p.  881. 

Fig.  10 — Dorsal  view  of  the  same  x  7 ;  p.  881. 

Fig.  11 — Anal  plate  and  penes  of  a  male  x  8. 

Fig.  12 — Same  region  of  a  female,  a — rudimentary  penes. 
x8. 

Fig.  13 — Lateral  (external)  view  of  a  hemipenis  x  7. 
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EDITORIALS. 

— Public  spirited  citizens  of  Chicago  have  formed  a  corporation  for 
the  purpose  of  creating  and  sustaining  a  museum,  which  shall  furnish 
to  the  public  of  the  city  an  educational  exhibition.  It  is  an  opportune 
time  for  such  a  project,  as  there  is  much  in  the  Columbian  Exhibition 
that  can  be  obtained,  which  would  serve  as  a  nucleus  round  which  a 
great  museum  may  be  collected.  It  is  proposed  that  the  museum  shall 
be  located  near  to  Jackson  Park  and  the  University,  and  for  the  pres- 
ent the  California  building,  one  of  the  largest  of  this  class  in  the  park, 
is  to  be  utilized  for  this  purpose.  The  corporators  have  made  an 
excellent  beginning  in  appointing  Prof.  F.  W.  Putnam  the  managing 
director.  Thus  a  scientific  stamp  is  given  to  the  enterprise  at  the  out- 
set, and  its  future  value  as  an  educational  medium  is  secured.  It  is 
expected  that  Professor  Putnam  will  organize  the  museum  into  depart- 
ments, and  will  place  over  each  a  competent  head,  who  will  make  the 
institution  a  medium  of  original  research  as  well  as  of  exhibition,  as 
is  the  case  with  all  the  great  museums  of  the  world.  It  will  thus 
become  useful,  not  only  to  the  general  public,  but  to  the  University 
and  to  the  Academy  of  Sciences.  The  corps  of  scientific  experts  con- 
nected with  the  museum  and  the  University,  would  revive  the  Academy 
of  Sciences,  which  has  been  dormant  of  latter  times.  This  would  give 
it  a  position  in  the  country  second  to  none  west  of  the  Allegheny 
Mountains,  instead  of  being,  as  in  late  years,  less  productive  than  the 
societies  of  Cincinnati  and  St.  Louis.  If  Chicago  is  the  city  she  claims 
to  be,  she  will  do  this,  and  more.  She  will  have  an  Academy  of 
Sciences  which  consists  exclusively  of  scientific  men.  Only  such  a 
membership  can  give  an  Academy  its  proper  position  in  the  world,  and 
prevent  the  organization  from  being  a  travesty  of  what  it  ought  to  be 
and  might  be. 

— The  Postmaster  General  of  the  last  administration,  Mr.  Wana- 
maker,  proposed,  it  is  said,  to  change  the  names  of  the  post-offices 
throughout  the  country  which  are  duplicates  of  those  previously  given 
to  older  offices.  Perhaps  Mr.  Wanamaker  found  the  task  too  onerous  ; 
at  all  events  it  has  never  been  accomplished.  It  is  hardly  likely  the 
present  administration  will  undertake  it,  as  it  would  savor  too  much  of 
*'  paternalism  "  fi)r  democrats  to  tolerate,  but  as  duplicate  names  have 
become  an  annoying  evil,  a  future  administration  may  make  the  needed 
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reform.  Nearly  all  the  naiDes  of  towns  with  which  we  are  familiar  in 
American  geography  have  now  been  duplicated,  generally  several 
times.  New  cases  appear  in  the  papers  continually.  We  recently 
noticed  a  half  dozen  or  more  stations  on  a  branch  of  the  Santa  Fe  R, 
B.  system,  whose  names  have  been  taken  in  toto  from  the  time-table  of 
the  Pennsylvania  R.  R.,  Avest  of  Philadelphia.  Many  or  all  of  these 
places  are  or  will  be  post-offices.  As  the  Santa  Fe  system  is  controlled 
in  Boston  we  wonder  at  this  piece  of  plagiarism  (!),  for  Boston  has 
never  been  noted  for  lack  of  originality.  If  this  is  possible  from  Bos- 
ton, the  stupidity  of  the  rest  of  the  country  in  the  matter  of  names  is 
easily  understood!  Nevertheless,  Philadelphians  (ignoring  Kensington 
and  Southwark),  may  protest  in  the  names  of  Passyunk,  Manayunk 
and  Moyamensing,  against  such  incapacity.  There  can  be  only 
one  Chicago,  one  New  York,  one  Philadelphia,  etc.,  and  those 
communities  that  duplicate  these  names  simply  efface  themselves,  as 
the  French  say.  There  is  nothing  easier  than  to  find  or  invent  new 
names,  hence  it  is  incomprehensible  why  American  people  should 
wish  to  call  their  homes  Paris,  Mexico  or  Berlin.  In  any  case,  if 
geography  is  to  be  taught  in  our  public  schools,  or  letters  reach 
their  destination,  this  maze  of  confusion  must  be  corrected. 

— The  scheme  of  Mr.  J.  C.  Bay  to  publish  a  yearly  bibliography  of 
American  botany  deserves  every  encouragement.  He  proposes  an 
absolutely  complete  list  of  all  papers  upon  American  botany,  accom- 
panied by  short  abstracts  of  each,  the  whole  to  be  published  six 
months  afler  the  close  of  the  year.  We  understand  that  a  publisher 
has  been  found  who  is  willing  to  undertake  the  publication,  but  the 
prompt  issue  of  the  volumes  will  doubtless  prove  a  matter  of  some  dif- 
ficulty. Thus,  of  Just's  Botanical  "  Jahresbericht,"  the  volume  for 
1890  is  completed  in  1893,  the  same  is  true  for  the  Zoological  summary 
of  the  "  Archiv.  fur  Naturgesechihte,"  while  the  delay  in  the  appear- 
ance of  the  English  *'  Zoological  Record  "  and  the  Naples  Jahresber- 
icht, though  not  quite  so  bad,  is  very  aggravating  to  those  who  desire 
to  keep  fully  abreast  with  the  times. 

— The  question  is  often  asked.  Why  do  the  American  zoologists  so 
universally  neglect  the  American  Association  for  the  Advancement  of 
Science?  For  many  years  scarcely  an  American  publishing  zoologist 
has  been  present  at  the  meeting  while  the  few  papers  on  zoological  sub- 
jects are  in  striking  contrast  to  the  interest  shown  in  the  sister  science 
of  botany.     The  reasons  for  this  state  of  afiTairs  are  not  readily  stated. 
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Possibly  roost  potent  of  all  is  the  feeling  that  the  asBOciation  is  far 
from  being  a  representive  of  Aroerican  science,  and  that  it  has  degen- 
erated into  an  annual  junketing  party.  It  is  certain  that  the  interests 
of  science  have  been  often  sacrificed  to  excursions  which  interrupt  the 
sessions,  and  which  should  be  postponed  to  their  close.  Then,  too,  criti- 
cisms are  often  heard  that  it  is  run  as  a  close  corporation,  that  nominat- 
ing boards  are  packed  in  order  that  certain  persons  may  be  put  in  office 
and  that  the  expenses  of  the  Association  are  &r  greater  than  they  should 
be  for  the  results  achieved.  There  is,  too,  an  inside  history  which  can 
not  be  detailed  which  would  explain  a  large  portion  of  the  indifference 
displayed.  Before  the  Association  can  regain  its  influence  it  must 
undergo  a  complete  transformation  in  its  management  and  methods  of 
administration.  It  must  also  present  features  which  will  attract  the 
better  workers  of  the  country. 
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RECENT  LITERATURE. 

Wiedersheim*s  Comparative  Anatomy.^ — ^Professor  Robert 
Wiedersheim  has  given  us  two  distinct  manuals  of  Comparatire 
Anatomy.  One  of  these,  the  ''Lehrbuch/'  although  it  has  passed 
through  three  German  editions,  has  not  appeared  in  English,  while  the 
the  other,  the  "  Grundriss  "  was  translated  several  years  ago.  This 
latter,  the  "  Little  Wiedersheim,"  has  now  appeared  in  a  third  edition, 
and  all  its  claims  to  being  the  ''little ''  work  have  disappeared.  It  is, 
in  every  respect,  a  new  edition,  as  there  is  scarcely  a  page  upon 
which  new  additions  have  not  been  made,  while  whole  sections  have 
been  entirely  rewritten.  It  now  forms  a  mine  of  facts  which  no  mor- 
pholo^t  can  ignore.  Everywhere  it  seems  up  to  date,  the  results  of 
investigators  in  all  parts  of  the  world  being  incorporated  into  its  pages. 
A  work  like  this  cannot  be  summarized  in  a  few  lines,  and  all  we  can 
do  is  to  express  our  generally  high  appreciation  of  the  work  and  to 
notice  a  few  novelties  introduced  into  the  new  edition.  First  of  these 
is  an  explanation  of  the  names  of  animals  mentioned  in  the  text  with 
a  reference  to  their  place  in  the  system,  a  feature  of  great  value  to  the 
beginner.  Thus  we  find  "  CfepAa/(Mpi(fae,armored  ganoid  from  the  Devon- 
ian and  Upper  Silurian  formations  (belongs  with  the  oldest  fishes)." 
Another  innovation  in  this  edition  is  the  collection  of  the  literature  (as 
in  the  "  Lehrbuch  ")  in  an  appendix.  In  this  latter  part  we  could  wish 
that  the  *'  running  head  "  of  the  pages  were  subdivided,  so  as  to  indicate 
at  a  glance  the  subject  below ;  and,  while  making  criticbms,  we  would  say 
that  were  the  reference  letters  in  the  legends  of  the  cuts  arranged  in 
alphabetical  order,  it  would  be  a  great  convenience.  We  learn,  inci- 
dentally, that  a  new  edition  of  the  "  Lehrbuch  "  is  not  soon  to  appear, 
but  the  "grundriss"  work  will  be  the  vade  mecum  of  all  students  of 
vertebrate  morphology. 

Mill's  Diatomaceae.' — The  scope  of  this  work  is  best  shown  by  a 
statement  of  what  it  contains.  The  first  chapter  treats  of  what  diatoms 
are  and  where  they  occur ;  the  second  of  their  structure  ;  the  third  of 
their  movements ;  the  fourth  of  their  classification ;  the  fifth  of  reproduc- 
tion ;  the  sixth  and  seventh  of  collecting  and  mounting ;  the  eighth  of 

*  R.  Wiedersheim.  Grundriss  der  vergleichenden  Anatomie  der  Wirbelthicrc.  Ill 
Aufl.  Jena,  1893,  pp.  xxx,  695. 

'  An  introduction  to  the  study  of  the  Diatomacese,  by  Frederick  Wm.  Mills,  with  a 
bibliography  by  Julien  Deby.  8  vo.  pp.  xix,  243,  London,  Iliffc  &  Son,  Washington, 
The  M'cioscopical  Co..  1893. 
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the  study  with  the  microscope ;  the  ninth  of  microphotography,  and  the 
tenth  consists  of  a  large  bibliography  of  diatom  literature.  Of  the  gen- 
eral treatment  of  the  subject  there  is  much  to  be  desired.  The  chapter 
on  microphotography  is  clear,  and  will  doubtless  prove  of  value  to 
students,  but  the  rest  of  the  work  is  rather  antiquated.  Thus,  the  chap- 
ter on  the  movement  of  diatoms  is  based  upon  an  article  dated  1866, 
and  is  without  a  single  reference  to  the  later  literature,  the  observations 
of  Pfitzer,  Schilberszky,  etc.,  being  ignored.  The  bibliography  appears 
to  be  fairly  complete,  but  the  proof-reading  of  this  portion  is  very  bad. 
The  typographical  appearance  of  the  book  is  good,  but  the  publishers 
have  committed  th^  not  unusual  fault  of  putting  it  upon  much  too 
heavy  paper. 

Kennel's  Zoology.' — In  the  past  three  or  four  years  we  have 
noticed  not  a  few  German  text-books  covering  a  greater  or  smaller  por- 
tion of  the  field  of  zoology.  This  is  the  latest  to  appear  on  our  table. 
In  most  respects  it  pleases  us,  in  others  it  does  not.  Its  author  is  at 
once  too  radical  and  too  conservative.  Thus  he  has  completely  done 
away  with  the  old  group  of  worms;  he  denies  the  validity  of  the  group 
of  Arthropods,  and  has  assigned  Amphioxus  to  the  group  of  Tunicates, 
the  latter  group*  in  his  linear  arrangement,  being  sandwiched  between 
the  Brachiopods  and  Molluscs.  To  descend  to  details :  The  work  is 
divided  into  two  parts — ^general  and  special  zoology.  In  the  first  we 
have,  at  the  beginning,  a  discourse  on  what  is  a  species  followed  by  a 
brief  account  of  evolution,  and  this  in  turn  by  the  usual  definitions  of 
organic  and  inorganic,  animals  and  plants,  individuals,  etc.  Then  fol- 
lows the  cell,  protozoa,  tissues  and  organs.  In  the  special  part  we  find 
the  systematic  zoology  of  the  Metazoa  with  novelties  enough.  As 
already  hinted,  the  old  group  of  worms  is  dismembered,  and  the  Arthro- 
pods are  given  short  shrift  with  a  few  words  like  the  following :  **  The 
Tracheata,  which  have  previously  been  regarded  as  a  sub-group  of  the 
class  of  Arthropoda,  equivalent  to  the  Crustacea,  have,  as  it  appears, 
aside  from  a  series  of  external  resemblances  of  form  and  extremities,  no 
nearer  relationships  to  the  crabs."  The  failure  to  recognize  the  Chor- 
dates  as  a  valid  division  seems  also  a  questionable  procedure.  The  310 
figures  which  illustrate  the  work  have  been  mostly  drawn  by  the 
author,  either  from  nature  or  with  the  use  of  pre-exbting  figures,  and 
are  largely  reproduced  by  some  of  the  mechanical  processes.  Many  of 
the  diagrams  are  very  instructive.  Press-work  and  paper  are  good,  as 
we  always  find  them  in  German  text-books. 

*  Lehrbuch  der  Zoologie  von  Dr.  Julius  Kennel.  Stuttgart,  Ferdinand  Enke,1893, 
8vo,  pp.  xvi  X  r»78. 
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GEOGRAPHY  AND  TRAVELS. 

The  State  University  of  Iowa  Biological  Expedition  to 
the  West  Indies  and  Florida  Keys. — A  somewhat  novel  depart- 
ure along  educational  lines  was  successfully  carried  out  during  the  past 
spring  and  summer  under  the  auspices  of  the  State  University  of  Iowa. 

A  party  consisting  of  three  instructors  and  eighteen  students  char- 
tered a  116-ton  schooner  and  spent  the  months  of  May,  June  and  July 
in  biological  work  in  the  vicinity  of  the  Bahamas,  Cuba  and  the  Flor- 
ida Keys.  The  university  furnished  a  very  satisfactory  equipment  for 
a  biological  laboratory  which  was  fitted  up  on  board,  a  good  working 
library  of  marine  zoology,  and  also  an  equipment  for  dredging  down  to 
250  fathoms,  and  a  collecting  outfit  for  marine  work.  All  other  ex- 
penses were  met  by  the  members  of  the  party,  the  entire  cost,  including 
transportation  from  Iowa  City  to  Baltimore  and  return,  and  board  for 
the  entire  time,  being  only  $200  for  each  person. 

The  first  dredging  was  done  on  the  Great  Bahama  Banks,  where 
many  interesting  things  were  found.  Next  the  party  proceeded  to  the 
famous  "Pentacrinus  grounds  "  off  Havana,  where  they  succeeded  in 
securing  a  quantity  of  the  much-prized  Crinoids  at  depths  varying  from 
150  to  250  fathoms. 

When  it  is  remembered  that  this  was  done  with  a  sailing  vessel  and 
without  steam  for  hoisting,  the  members  of  the  party  will  be  pardoned 
for  feeling  somewhat  elated  over  their  success. 

This  was  the  first  occasion  on  which  iron  rope  has  been  used  for 
dredging  at  such  a  depth  with  a  sailing  vessel.  Many  persons  consid- 
ered it  impracticable,  but  Professor  Alexander  Agassiz  thought  it  could 
be  done.  We  found  that  the  rope  worked  admirably  and  not  a  single 
fathom  was  lost  during  the  three  months  of  the  cruise.  Of  course,  no 
little  credit  is  due  the  students,  who  worked  manfully  at  the  cranks  of 
the  hoisting  machine  day  after  day  in  the  tropical  heat. 

The  expedition  was  accorded  many  favors  by  the  Cuban  Govern- 
ment, and  enjoyed  the  time  spent  at  Havana  and  Bahia  Honda,  a  port 
some  forty  miles  to  the  westward.  The  local  authorities  at  this  latter 
place,  however,  seemed  to  regard  the  party  as  a  filibustering  expedi- 
tion, in  spite  of  the  ladies  on  board.    The  shoal  water  collecting  was 
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excellent  in  this  region,  and  a  quantity  of  material  was  secured, 
although  no  one  was  allowed  to  go  more  than  thirty  yards  inland  from 
the  water's  edge. 

From  Bahia  Honda  the  lowans  went  to  Key  West,  where  they  were 
not  allowed  to  land  on  account  of  a  yellow  fever  scare,  but  were  or- 
dered to  quarantine  at  the  Dry  Tortugas,  which  was  anything  but  a 
hardship,  for  a  better  ground  for  marine  biological  work  would  be  hard 
to  find.  The  quarantine  officer,  Dr.  Robert  Murry,  was  untiring  in 
his  courtesies,  letting  the  members  of  the  expedition  have  the  full  run 
of  old  Fort  Jefferson,  and,  better  yet,  of  the  moat  around  it,  which  is, 
in  effect,  a  grand  aquarium  such  as  delights  the  zoological  heart. 

On  two  occasions  the  whole  party  had  the  rare  privilege  of  studying 
fully  expanded  Millipores,  while  living  corals  of  many  species  were 
always  at  hand. 

Two  weeks  were  spent  in  dredging  on  the  famous  "Pourtales  Plateau,'* 
between  Sand  and  Sombrero  Keys,  at  depths  varying  from  seventy-five 
to  two  hundred  and  fifty  fathoms.  A  great  quantity  of  material  was 
thus  secured,  including  some  characteristic  deep-sea  forms,  such  as 
Asthenosoma,  calcareous  sponges  and  old-fashioned  corals. 

Returning  again  to  the  Bahamas,  the  littoral  and  terrestrial  faunas 
Dear  Spanish  Wells,  Eleuthera,  were  very  carefully  explored,  and  a 
rich  harvest  secured.  The  shoal  connecting  Eleuthera  with  Little  San 
Salvador  was  dredged,  the  most  notable  results  being  some  particularly 
beautiful  hydroids. 

Thence  a  homeward  passage  of  eight  days  concluded  a  cruise  which 
will  be  remembered  with  delight  by  every  member  of  the  party,  and 
which  was  as  remarkable  for  the  absence  of  any  mishaps  as  for  the 
educational  and  scientific  results  which  will  certainly  accrue. 

In  addition  to  the  specimens  secured  and  notes  taken  by  the  party, 
a  splendid  series  of  photographs,  taken  principally  by  Instructor  G.  L. 
Howser,  constitute  the  best  of  records  of  the  cruise. 

— C.  C.  Nutting. 
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GEOLOGY  AND  PALEONTOLOGY. 

A  New  Plistocene  Sabre-Tooth. — During  the  past  summer  I 
obtained  for  the  museum  of  the  Academy  of  Natural  Sciences  of  Phil- 
adelphia, some  fossil  remains  of  vertebrata  from  the  western  part  of 
Oklahoma.  These  consist  chiefly  of  parts  of  a  single  skeleton  with 
teeth  of  Elephas  primigenivs  columhii.  Mixed  with  these  were  found 
the  bones  of  a  sabre-tooth  cat.  A  few  of  these  only,  together  with 
some  teeth,  were  saved.  These  include  parts  of  three  metacarpals, 
three  phalanges  of  probably  a  single  digit,  and  the  head  of  the  femur. 
The  teeth  include  five  incisors,  two  superior  canines,  and  two  molars, 
one  of  them  the  superior  sectorial  in  perfect  preservation.  The  animal 
had  attained  full  size,  but  the  epiphysis  of  the  head  of  the  femur  is  not 
coossified.  The  dimensions  are  equal  to  those  of  a  lion,  (  Unda  leo)y  of 
the  same  age;  and  those  of  the  superior  sectorial  are  similar  to  those 
of  the  Smilodon  fatalis  Leidy,  and  a  little  smaller  than  those  of  the 
S.  neogcBus  Lund,  of  South  America. 

Oeneric  character.  So  far  as  preserved,  the  parts  agree  with  those  of 
the  genus  Smilodon,  with  one  exception.  This  is  that  the  superior 
sectorial  tooth  possesses  no  internal  root,  not  even  a  rudiment.  The 
protocone  is  wanting  in  Smilodon,  but  its  corresponding  root  is  present, 
but  in  this  form  the  root  also  has  disappeared,  so  that  it  may  be 
regarded  as  presenting  the  last  stage  of  specialization  in  the  cats,  a  cir- 
cumstance which  is  appropriate  to  its  late  appearance  in  time.  I  there- 
fore suppose  the  species  to  represent  a  genus,  to  which  I  give  the  name 
of  Dinobastis. 

Specific  characters.  The  canine  teeth  are  large,  with  elongate  com- 
pressed crowns,  a  little  more  convex  on  the  external  than  the  internal 
face.  The  cutting  edges  are  finely  serrate.  The  anterior  edge  differs 
from  that  of  the  Smilodon  neogceus  in  that  it  turns  inward  toward  the 
base  of  the  crown,  presenting  inward.  In  the  S.  neogceus  this  edge  is 
not  incurved.  The  superior  sectorial  has  a  large  anterior  basal  lobe 
and  a  rudiment  of  a  second  at  its  anterior  base.  It  does  not  attain  the 
importance  of  a  lobe,  as  it  does  in  the  S.  fatalis.  The  part  of  the 
crown  anterior  to  the  paracone  forms  about  one-fourth  of  the  longitudi- 
nal extent  of  the  crown ;  in  the  S.  fatalis,  is  forms  about  one-third. 
The  paracone  is  prominent,  and  is  strongly  convex  on  the  external 
face.  The  metacone  has  a  nearly  straight  edge,  and  its  external  face 
displays  a  shallow  vertical  groove  near  the  middle.  The  long  diameter 
of  its  base  is  1*5  as  great  as  that  of  the  paracone.    The  crowns  of  the 
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external  incisors  are  oblique,  and  slightly  incurved  ;  they  have  robust 
cutting  edges,  which  are  finely  serrate,  and  no  basal  lobes.  The  incis- 
ors 1  and  2  have  small  conic  lobes  at  the  base  of  the  crown,  which  are 
well  separated  from  each  other  at  their  bases.  Those  of  I.  1  are  sub- 
equal,  while  the  external  of  I.  2  is  smaller  than  the  internal,  and 
nearer  the  base  of  the  crown.  The  crowns  proper  of  1  and  2  are 
acutely  conic  with  semicircular  section,  the  posterior  face  being  flat. 
The  edges  of  I.  2  are  feebly  crenate ;  those  of  1. 1  are  smooth. 

The  metacarpals  represented  are  II,  IV  and  V ;  of  these  No.  IV  is 
best  preserved.  It  differs  from  that  of  the  lion  in  the  smaller  trans- 
verse diameter  of  the  head,  and  in  the  fact  that  the  superior  face  of 
the  diaclast^  is  nearly  continuous  with  the  proximal  or  unciform 
surface.  The  shaft  is  quite  as  robust  as  that  of  the  lion.  The  shaft  of 
the  fifth  metacarpal  is  on  the  contrary  more  slender.  Its  section  is  a 
triangle  with  convex  limbs,  and  the  obtuse  apex  external.  The  pha- 
langes have  forms  and  proportions  similar  to  those  of  the  fifth  digit 
of  the  lion.  The  second  phalange  is  a  little  shorter,  and  the 
margins  display  but  small  traces  of  the  bases  of  the  sheath,  which  has 
been  broken  off*.  Otherwise  the  ungual  phalange  resembles  that  of 
the  lion. 

Measurements,  mm. 

Diameters    crown   I.   3      {[^6^,*^'  13 

C  longitudinal,  80 

Diameters  crown  superior  canine  <  anteroposterior,  28 

( transverse  at  base,  1 2 

C  anteroposterior,  35 

Diameters  superior  carnassial  -<    ^^..  „i  f  paracone,  18 

f  0'«"ft'^«^'tmetacoDe,  13 

Transverse  diameter  of  head  of  femur,  40 

Diameter  head  MC.  IV.  {  ^^tTi?"'"''  ^'^''"^^'  15 

Transverse  diameter  shaft  MC.  IV  at  n)iddle,  16 

Anteroposterior  diameter  shaft  MC.  IV  at  middle,  11 

Length  of  phalange  ?  V  1,  38 

*•    «  "       ?  V  2,  24 

"    "  "       ?  V  3,  22 

This  species,  which  I  propose  to  call  Dinobastis  seruSy  increases 
the  number  of  our  Plistocene  Felidae  to  four.  The  three  other  species 
are  Smilodonfatalis  Leidy,  S,  gracilis  Cope,  and  Felis  atrox  Leidy. 

*  For  the  explanation  of  this  term  see  the  Annual  Report  of  the  Geological 
Survey  of  Texas,  1892,  Report  on  Vertebrate  Paleontology  of  the  Llano  Estacado, 
p.  56. 
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MINERALOGY  AND  PETROGRAPHY/ 

Anorthosites  and  Diabases  from  the  Minnesota  Shore  of 
Lake  Superior. — Along  them  iddle  stretch  of  the  Minnesota  shore  of 
Lake  Superior  occur  several  exposures  of  a  light-colored,  coarse  rock, 
consisting  essentially  of  a  basic  plagioclase  feldspar  which,  according 
to  Lawson,^  is  sometimes  bytownite;  but  more  frequently  anorthite  or 
labradorite.  This  plagioclase  is  usually  fresh  and  quite  vitreous  in 
appearance.  It  contains,  as  inclusions,  small  bleb-like  masses  of 
augite,  plates  and  rods  of  the  same  mineral  arranged  parallel  to  the 
clinopinacoid,  liquid  enclosures,  dust  particles  and  small  grains  of 
hematite.  In  addition  to  the  plagioclase  there  is  also  often  present  in 
the  rock  a  small  number  of  triangular  augite  plates  between  the  feld- 
spars. This  rock  which  the  author  calls  an  "  anorthosite/'  is  found  in 
kuobs  and  bosses,  and  as  boulders  in  the  overlying  Keweenawan  erup- 
tives.  The  rock  is  evidently  an  eruptive  which  is  much  older  than  the 
volcanic  flows  constituting  a  large  proportion  of  the  Keweenawan  beds. 

A  second  article  by  the  same  author'  treats  of  the  coarse  diabase  in 
"  gabbro "  sheets  interpolated  between  the  sedimentary  beds  of  the 
Animikie.  These  are  thought  by  the  writer  to  be  laccolitic  in  origin, 
i.  e.,  to  have  been  intruded  between  the  sedimentaries  after  these  bad 
been  solidified,  and  some  of  them  even  later  than  the  time  of  deposition 
of  the  younger  Keweenawan  series.  This  conclusion  is  reached  after  a 
careful  study  of  the  contacts  between  the  eruptives  and  the  sedimen- 
taries, which  has  brought  to  view  the  existence  of  contact  phenomena 
at  both  the  upper  and  lower  surfaces  of  the  diabase.  The  sheets  of 
traptives  have  been  named  the  "Logan  sills"  in  honor  of  Sir  Wm. 
L  >gan,  who  was  one  of  the  pioneer  geologists  in  the  Lake  Superior 
region. 

The  Volcanic  Rocks  of  the  Andes. — In  a  review  of  Kuch's 
volcanic  rocks  of  the  Andes,  Iddings^  asserts  that  the  chemical  rela- 
tions of  the  rocks  studied  indicate  clearly  that  they  all  belong  to  the 

»  Edited  by  Dr.  W.  S.  Bayley,  Colby  University,  Waterville,  Me. 
'^  Geol.  and  Nat.  Hist.  Survey  of  Minn.    Bull.  No.  8. 
^  lb.  p.  24. 

*  Reiss  and  Stubel :  Reisen  in  Sud-Amerika.  Geologische  Studien  in  der 
Republik  Colombia,  I.  Petrographie.  1.  Die  Vulkanischen  Gesteine  bear- 
beitet  von  Richard  Kuch.  Berlin.  1892. 

*  Jour,  of  Geology.    Vol.  1,  p.  164. 
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same  consanguinous  group  as  do  the  Gordilleran  rocks  of  Mexico  and 
the  United  States,  and  their  nature  indicates  that  the  magma  produc- 
ing the  Andes  types  has  not  yet  become  as  highly  differentiated  as  that 
which  yielded  the  corresponding  volcanics  in  North  America. 

Basalts  and  Trachytes  from  Gough's  Island. — Pirsson*  has 
examined  some  pebbles  gathered  from  the  beach  of  Gough's  Island  in 
the  South  Atlantic.  He  finds  two  of  them  consisting  of  basalt,  and  the 
others  of  trachyte  glass  and  tuff.  The  glass  is  a  pitchy-black  mass, 
filled  with  small  pores  and  marked  here  and  there  by  a  phenocryst  of 
plagioclase.  In  thin  sections  it  appears  as  a  brown  unaltered  isotropic 
substance  containing  magnetite,  apatite,  olivine  and  saidine  phenocysts 
and  microlites  of  the  last-named  mineral.  An  analysis  of  the  rock 
gave: 

SiO,  TiO,  Al,03  Fe,03  FeO  MnO  Mgo  CaO  Na,0  K,0  H,0    Total 
61.22  .42    18.01  1.32  4.51    tr.     .44    1.88  6.49  5.93    .46=100.68 

Density  =  2.210.  The  rock  is  thus  shown  to  be  unquestionably  a 
trachyte  in  spite  of  the  fact  that  it  contains  occasional  olivines.  The 
mineral  evidently  crystallized  in  an  early  stage  of  the  rock's  history,  as 
all  its  grains  have  been  subjected  to  magmatic  resorption. 

The  Origin  of  the  Gneisses  of  Heidelberg. — In  gneisses  occur- 
ring in  the  region  northwest  of  Heidelberg,  Osann^  finds  lenticular 
masses  of  graphitic  and  apatite  schists,  and  therefore  concludes  that 
the  gneisses  are  of  sedimentary  origin.  The  rocks  do  not  possess  the 
true  gneissic  foliation,  since  their  feldspar,  quartz,  etc.,  do  not  show  a 
sequence  in  origin,  nor  do  their  micas  exhibit  the  pressure  phenomena 
usually  observed  in  the  micas  of  other  gneisses.  Their  structure  is 
described  as  the  "  hornfels  structure  '*  which  is  characteristic  of  contact 
products.  The  graphitic  schists  consist  principally  of  quartz,  musco- 
vite,  graphite  and  flecks  like  the  "  Kuoten  "  of  contact  rocks,  which 
are  formed  by  the  aggregation  of  plates  of  a  green  micaceous  substance. 
The  apatite  schist  is  composed  of  55%  apatite,  43%  quartz,  and  2%  of 
graphite,  tourmaline  and  ru^ile.  An  analysis  gave :  CaO  =  30.22 ; 
P,  O5  =  22.86 ;  F  =  2.16 ;  Insol.  =  43.52. 

Petrographical  Ne^vs. — Retgers*  communicates  in  a  few  brief 
notes  the  results  of  his  examination  of  rocks  collected  in  southern 

« Amer.  Jour.  Sci.,  XLV.  1898,  p.  380. 

^  Mitth.  f?ro8s.  Bad.  geol.  Landesanst.    Bd  II,  p.  372. 

*  Neues  Jahrb.  f.  Min  ,  etc.,  1893, 1,  p.  39. 


Digitized  by 


Google 


900  The  American  Naturalist  [Ocu.ber, 

Borneo.  Actinolite,  smaragdite,  and  glaucophane  schists  are  the  most 
interesting  foliated  rocks  studied.  They  contain,  in  addition  to  their 
characteristic  components:  epidote,  garnet  and  ortboclase,  most  of 
which  show  the  effects  of  torsion  and  pressure.  A  quartzite  is  remark- 
able in  that  it  contains  andalusite,  sillimanite,  rutile,  zircon  and  tour- 
maline. The  eruptives  mentioned  by  the  author  as  existing  in  this 
portion  of  the  island  are  porphyrites,  diorite,  gabbro,  peridotite,  ser- 
pentine and  a  pyroxenite  (augite-fels). 

Analysis  of  cretaceous  lithographic  limestones  from  various  locali- 
ties in  America  and  Germany  give  such  discordant  results  that  Vol- 
ney*  thinks  it  impossible  to  judge  from  analyses  alone  as  to  the  com- 
mercial and  technical  value  of  such  rocks.  The  organic  matter  in  the 
stones  contains  nitrogen  and  traces  of  iodine.  It  is  believed  to  be  the 
residue  of  cretaceous  fossils,  and  to  be  the  cause  of  the  peculiarly  fine 
precipitation  of  the  calcareous  substance  of  good  stones. 

The  term  "  poikilite  "  has  already  been  referred  to  in  this  note  as 
descriptive  of  a  rock-structure  produced  by  the  inclusion  of  many 
differently  orientated  particles  of  some  mineral  irregularly  distributed 
within  large  plates  of  another  mineral.  This  structure  has  been 
described  by  so  many  petrographers  as  occurring  in  so  many  different 
rocks  that  Williams**  suggests  its  general  use  and  proposes  "  micropoi- 
celitic  "  as  the  term  descriptive  of  the  structure  when  observed  micro- 
scopically. 

Some  excellent  examples  of  cone-in-cone  structure  in  a  concretion 
from  the  coal  measures  of  Wolverhampton,  England,  are  noted  by 
Cole"  as  exhibiting  clearly  the  crystalline  structure  of  these  bodies  and 
their  identity  in  mode  of  origin  with  spherulitic  growths. 

The  rocks  occurring  at  Cingolina  in  the  Euganean  Hills,  described 
by  Tchichatcheff  "  a  few  years  ago,  have  been  reinvestigated  by  Graeff 
and  Brauns,^'  who  find  augite-syenite  and  olivine* diabase  cut  by  dykes 
of  hornblende  and  augite  andesites.  The  plagioclase  of  the  latter  rock 
includes  a  large  mass  of  the  rock's  groundmass  which  has  crystallized 
largely  as  plagioclase  with  the  same  orientation  as  a  thin  zone  of  the 
same  substance  surrounding  the  corroded  host. 

Ne^v  Minerals — Sundtite. — In  some  specimens  of  a  silver  ore 
from  a  mine  at  Oururo  in  Bolivia,  Brogger"  finds  masses  and  crystals 

» Journ.  Amer.  Chem.  Soc.,  XIV,  No.  10. 

»«  Jour,  of  Geol.,  Vol.  1,  p.  176. 

**  Miner.  Magazine,  X,  p.  136. 

"  Neues  Jahrb  f.  Min.,  etc,  1884,  II,  p.  140. 

"lb..  1893, 1,  p  123. 

»*  Zeits.  F.  Kryst.  XXI,  p.  193. 
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of  a  dark  tetrahedrite-like  mineral  associated  with  stibnite  and  pyrite. 
The  dark  mineral  is  steel-gray,  with  a  black  streak.  Its  hardness  is  3 
-4  and  density  6.5.  Measurements  of  the  crystals,  some  of  which  are 
1  cm.  long,  indicated  an  orthorhombic  symmetry.  Twenty-one  forms 
were  observed,  and  from  these  the  axial  ratio  a  :  b  :  e  =  .6771 : 1  :  .4458 
was  determined.    An  analysis  gave  : 


Cu 

Ag 

Fe 

Sb 

8 

Total 

1.49 

11.81 

6.58 

45.03 

35.89      = 

=      100.80 

which  corresponds  to  the  formula  (Agj.  Cu,.  Fe)  (Sb8,)„  or  a  salt  of 
normal  sulph-antimonic  acid.  Sundtite  presents  no  analogies,  either  in 
composition  or  in  its  crystallographic  characteristics,  with  other  sulph- 
antimonates.  Its  "nearest  crystallographic  relative  is  deschynite 
(RNbjO,).  The  new  mineral  is  a  commercially  valuable  ore  of  silver. 
MelanoHibian  is  another  new  mineral  obtained  by  Igelstrom"  from 
the  celebrated  manganese  mine,  Sjogrufvan,  Grythyttan,  Orebro, 
Sweden.  It  occurs  as  narrow  veins  in  the  dolomite,  which  is  the 
bearer  of  all  the  ores  of  the  mine.  The  mineral  is  in  raven  black, 
metallic-looking  masses  and  tiny  crystals,  that  are  either  tetragonal  or 
orthorhombic.  The  streak  of  the  mineral  is  cherry  red,  and  its  hard- 
ness 4.  It  is  insoluble  in  dilute  hydrochloric  acid,  but  slowly  dis- 
solves in  boiling  acid.  Its  composition,  corresponding  to  6(Mn  Fe)0 
SbjOg,  was  deduced  from  the  following  figures : 

Sb,0,     FeO     MnO     CaO     MgO      H,0       Total 
37.50     27.30     29.62      1.97      1.03      1.06  =  98.48 

Oraphitite. — Upon  treatment  with  nitric  acid  under  certain  condi- 
tions, the  graphite  from  Ceylon,  Norway  and  Canada  yields  an  oxida- 
tion product  that  is  different  from  the  corresponding  product  obtained 
from  the  graphite  of  Fichtelgebirge,  Siberia  and  Greenland.  The 
materials  of  the  two  groups  are  therefore  regarded  by  Luzi*'  as  differ- 
ent, and  as  worthy  of  distinctive  names.  The  mineral  from  the  last- 
named  localities  is  called  graphitite. 

American  Minerals. — The  cookeUe  of  Paris  and  Hebron,  Me., 
has  been  known  for  some  time  as  a  micaceous  mineral  closely  related 
to  the  chlorites.  In  habit  its  ]>lates  are  hexagonal,  and  are  nearly 
always  arranged  in  radial  groups.    These  plates,  according  to  Pen- 

» lb.  p.  246. 

w  Ber.  d.  deutsch.  chem.  Ges.,  XXVI,  p.  890. 


Digitized  by 


Google 


902  The  American  Naturalist  [October, 

field/^  consist  of  an  inner  uniaxial  hexagon  surrounded  by  six  segments 
extinguishing  parallel  to  their  edges  and  showing  a  biaxial  interfer- 
ence figure.  The  mineral  is  monoclinic  and  is  twinned  like  the  clino- 
chlor^®  from  Texas,  Pa.  It  is  associated  with  quartz,  lepidolite  and 
tourmaline,  and  has  probably  been  derived  from  the  latter  by  altera- 
tion.   An  analysis  of  carefully  selected  material  gave : 

SiO,  A1,0,  Fe,0,  CaO  K,0  Na,0  Li,0  H,0  F     Total     O  =F 
34.00  45.06    .45      .04    .14    .19    4.02 14.96  .46=99.32— .19=99.13 

This  corresponds  to  the  formula  Li  [A1(0H)J5  (SiO,)^.  The  density 
of  cookeite  is  2.675. 

The  results  of  an  examination  ofzunyiie  from  the  Charter  Oak  mine, 
at  Red  Mountain,  Orange  Co.,  Colo.,  and  of  xenotime  from  Cheyenne 
Mountain,  £1  Paso  Co.,  in  the  same  State,  have  recently  been  commu- 
nicated by  Penfield."  The  zunyite  occurrence  is  five  miles  north  of 
the  original  occurrence  of  the  mineral  first  described  by  Hillebrand. 
The  mineral  is  in  little  tetrahedrons  scattered  through  an  altered  por- 
phyrite.     An  analysis  of  these  gave : 

SiO,  A1,0,  Fefi,  CI     F    H,0  Ffi,  CaO  Na,0  ToUl       0=C1&F 
24.1157.20.61   2.62  5.8111.12.64    .11     .48   =102.70—3.03=99.67 

corresponding  to  [Al(Cl.F.OH)J,  Al,  (SiOJ,.  Zunyite  is  found  also 
in  the  mine  as  a  white  pulverulent  mass  resembling  kaolin,  but  which 
consists  of  tiny  octahedral  crystals.  The  xenotime  was  from  the 
tysonite  locality  described  by  Hidden**  in  1885.  It  was  a  single  fresh 
crystal  of  a  brown  color,  implanted  on  a  gangue  of  quartz  and  feldspar. 
Its  density  was  found  to  be  5.106,  and  its  composition  :  Ffi^  =  32.11 ; 
Yt.  Er  =  67.78 ;  Ign.  =  .18. 

In  the  crystalline  dolomite  of  Canaan,  Ct.,  Hobbs"  has  discovered 
a  rose-colored  talc,  that  is  noticeable  for  its  large  percentage  of  calcium 
and  aluminium.     Its  analysis  yielded : 

SiO,    A1,0,    MgO    CaO    FeO    MnO    H,0       Total 
61.48     3.04     22.54    4.19      .77        tr.       6.54  =  100.56 

The  density  of  the  mineral  is  2.86.  It  is  optically  negative,  and  its 
axial  angle  2  E  is  15°  30'. 

In  a  recent  Bulletin  of  the  United  States  Geological  Survey,  Mel- 

"  Amer.  Jour.  «ci.,  XLV,  1893,  p.  393. 

i«lb.  XLIV.  p.20l. 

"  lb.  XLV,  1893,  p.  396. 

«Ib.  XXIX.p.  249. 
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ville**  has  given  the  results  of  analysis  of  several  American  minerals  as 
follows:  NatrolUe  (T)  from  Magnet  Cave,  Ark. ;  alight-colored  tour- 
maline (II)  from  Nevada  Co.,  Cal. ;  spesaartite  (III)  from  Llano  Co., 
Texas,  and  bismuthinite  from  Sinola,  Mexico.    Figures  follow  : 

SiO,  Al^O,  Fe,03  FeO  MnO  CaO  MgO  K,0  Na,0  H,0  FBA 

I  47.5626.82  ,2fj  .13    .09  15.40  9.63 

II  36.40  33.64  3.13  1.5110.01  .12  2.49  3.53.748.74 
11135.9318.08           4.60    31.77  8.48    .69         .17  .36 

The  spessartite  contains  also  traces  of  TiO,  and  BaO. 

Mineralogical  Nevrs. — W.Ramsay''  has  discovered  zonal  growths 
of  epidote  substance  in  crystals  of  this  mineral  from  the  Sulzbachthal 
in  Salzburg,  Zoptan  in  Moravia,  Arendal  in  Norway,  Haddam,  Cenn., 
and  from  Traversella,  Brosso  and  Ala  in  Piedmont.  The  different 
zones  possess  not  only  different  colors,  but  they  have  also  different 
extinction  planes  and  diffent  refractive  indices,  as  do  also  different  por- 
tions of  the  same  zones. 

Fragments  and  small  crystals  of  carbon  with  all  the  physical  prop- 
erties of  carbonado  have  been  prepared  by  Moisson"  upon  dissolving 
carbon  in  iron  and  cooling  the  mass  slowly  under  pressure. 

Miscellaneous. — McMahon^  has  elaborated  a  systematic  course 
in  micro-chemical  analysis  based  on  the  production  of  the  sulphates 
and  double  sulphates  of  the  elements.  These  salts  are  described  as 
they  appear  on  the  object  glass  under  the  microscope,  their  habits  are 
depicted  and  their  constant  peculiarities,  if  they  possess  any,  are  por- 
trayed with  some  minuteness.  The  methods  of  analysis  developed  by 
the  author  will  prove  of  great  convenience  to  petrographers  if  they  are 
found  as  practicable  as  they  are  declared  to  be. 

The  eighth  volume  of  the  mineral  resources  of  the  United  States, 

edited  by  Dr.  D.  T.  Day,*^  contains  statistical  data  for  the  calendar 

year  1891.     The  total  value  of  metallic  products  mined  during  this 

period  amounts  to  over  8181,000,000,  and  that  of  the  non  metallic 

products  over  $241,000,000.    The  most  notable  article  in  the  volume 

is  an  historical  description  of  the  past  '*  twenty  years  of  progress  in  the 

manufacture  of  iron  and  steel  in  the  United  States." 

« lb.  XLV.  1893.  p.  404. 
«  Bull.  No.  flO.  U.  S.  Geol  Survey,  p.  38. 
^^Neues.  Jahrb.  f.  Min.,  etc.,  1893, 1,  p.  111. 
"  Comptes  Rendus,  Feb  6.    Ref.  in  Nature,  Feb.  16, 1893,  p.  370. 
**  Miner.  Mag:azine,  X,  p.  79. 

^  Mineral  Resources  of  the  U.  S.    Calendar  year,  1891.    Washington. 
Govt.  Printing  Office,  1893. 


Digitized  by 


Google 


904  The  American  Naturalist.  [October, 


ENTOMOLOGY.' 

Two  Twig  Galls  on  Populus  Fremontei« — On  the  25th  of 
April,  1892,  two  galls  were  found  on  growing  im^  of  Po'pulus  f remoter 
tei  in  Las  Cruces,  New  Mexico,  and  the  following  are  descriptions  of 
them. 

Warted  Oall. — Length  and  breadth,  22  mm.,  thickness  13  mm. 
Formed  on  side  of  twig,  round,  roughly  and  irregularly  circular  in 
outline,  rather  flattened,  excrescentic  or  finely  warted  on  the  whole 
upper  surface  and  edges  or  sides,  involving  about  one-half  of  the  body 
of  the  twig,  the  under  surface  next  the  twig  covered  by  the  thin  spread 
bark  expanded  from  the  involved  surface  of  the  twig.  Excrescentic 
portion  of  gall  overlapping  the  smoother  inferior  portion  on  edges, 
brownish  gray  in  color,  the  lower  surface  covered  by  the  spread  bark 
being  pale  greenish  gray  like  the  bark  of  the  twig.  Gall  woody 
interiorly,  the  excrescentic  portion  filled  with  small  cavities.  On  twig 
5  to  6  mm.  in  diameter,  but  spread  to  7  mm.  at  center  of  gall. 

One  specimen.    Occupants  unknown. 

Tumor-like  Oall, — Length,  12  mm. ;  width,  about  5}  mm. ;  height 
(from  twig),  about  4  mm.  Elongate,  in  shape  something  like  a  min- 
iature mud-wasp  cell,  growing  lengthwise  on  twig  like  an  elongate 
tumor,  one  side  broadly  amalgamated  with  body  of  twig.  Externally 
rather  smooth,  being  wholly  covered  by  the  distended  bark  of  the 
twig.  Pale  greenish  gray  in  color,  like  the  adjoining  bark.  Gall 
maker  emerges  by  a  circular  exit  hole  l.mm.  in  diameter,  situated  at 
the  tip  end  of  the  gall,  which  is  the  more  pointed  end  without  reference 
to  its  being  distal  or  proximal  on  the  twig. 

Three  galls  approximated  on  same  twig,  two  being  grown  into  each 
other  side  by  side.  A  gall  fly  had  escaped  from  each  gall  at  some  time 
previous  to  April  3,  1893.  Two  of  the  galls  showed  the  exit  hole  con- 
spicuous and  open,  but  the  third  appeared  to  be  still  tenanted.  On 
examination,  however,  it  was  found  that  the  fly  had  escaped  from  this 
one  also,  but  the  circular  flap  of  bark,  which  either  the  larva  cuts  on 
all -sides  but  one  before  assuming  the  pupa  state  or  eke  the  adult  cuts 
before  it  can  emerge  from  the  pupal  cell,  leaving  a  hinge-like  portion 
intact,  had  sprung  back  in  place  perfectly  closing  and  concealing  the 
place  of  exit.  From  the  cast  pupal  skins  which  remained  in  the  cells, 
the  occupant  is  apparently  hymen opterous. 

^Edited  by  Clarence  M.  Weed,  New  Hampshire  College,  Durham,  N.  H. 
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The  larval  gallery  in  one  gall  was  6  mm.  long,  by  1  mm.  wide.  In 
the  other  two  galls  there  was  nothing  but  the  short  terminal  cell  in 
which  the  pupa  had  lodged  until  it  transformed,  being  just  large 
enough  for  its  accommodation,  the  larval  gallery  having  evidently 
been  lost  and  absorbed  during  the  growth  of  the  twig.  In  fact,  the 
pressure  of  the  growth  was  so  great  that  the  impression  of  the  pupa 
was  left  in  the  walls  of  the  cell. 

— C.  H.  Tyler  Townsend. 

A  Woolly  Leaf-gall  on  Oak  near  Grand  Canon. — On  the  ap- 
proach to  the  Grand  Caflou,  by  the  wagon  road  to  Hance's,  July  7, 1892, 
numerous  specimens  of  a  woolly  or  fuzzy-looking  leaf  gall  were  found 
on  a  low  growth  of  a  Qitercus  much  resembling  alba,  at  a  point  several 
miles  from  the  rim  of  the  cailon.  This  oak  has  been  identified  by  Mr. 
F.  V.  Coville  as  Q.  gambeliu 

Gall, — Length,  6  to  9  mm. ;  greatest  width,  3  to  5  mm. ;  height,  2 
to  3  mm.  Formed  on  upper  side  of  leaf,  but  also  showing  below, 
irregularly  oblong  in  outline,  nearly  always  narrower  at  one  end, 
always  on  one  side  of  the  midrib,  extending  usually  from  midrib  to 
margin.  Consisting  simply  of  a  portion  of  the  leaf  puckered  up  or 
elevated  above  the  surrounding  portion,  both  surfaces  (upper  and 
under)  being  equally  and  thickly  clothed  with  very  fine  woolly  but 
nearly  straight  hairs,  standing  straight  out  from  the  surface  from 
which  they  sprung.  Pubescence  whitish  with  a  greenish,  or  with  a 
slightly  yellowish  tinge  at  least  in  dried  specimens;  apparently  but  an 
increased  abnormal  development  or  hypertrophy  and  multiplication  of 
the  naturally  very  short  pubescence  of  the  oak  leaf,  very  thick  and  of 
equal  length  on  upper  and  lower  sides.  The  pubescence  is  f  to  }  mm. 
long.  The  puckered  portion  of  the  leaf  which  is  elevated  and  bears 
this  pubescence  is  not  thickened,  but  of  same  thickness  as  rest  of  the 
leaf,  thus  making  the  thickness  of  a  vertical  section  of  the  gall  about 
li  mm. 

Described  from  9  or  10  galls.  There  is  no  sign  of  the  gall-maker, 
and  it  is  hard  to  see  what  the  larvse  of  the  latter  would  feed  on  unless 
they  are  microscopic.  It  seems  certain,  however,  that  this  is  a  gall 
formed  by  some  insect. 

— C.  H.  Tyler  Townsend. 

A  Hymenopterous  Gall  on  the  Creosote  Bush. — A  peculiar 
spherical  twig  gall,  much  resembling  in  its  formation  the  fruit  of  the 
buttonwood  or  plane-tree,  has  been  frequently  found  on  the  creosote 
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bushes  (^Larrea  mexicana)y  on  the  mesa  to  the  east  of  Las  Cruces,  New 
Mexico.  All  the  galb  of  this  species  that  have  been  found,  however, 
have  invariably  been  dried  and  dead  ones.  No  green  ones  have  been 
met  with.    The  following  description  is  drawn  from  old  galls. 

OalL — Diameter,  18  to  27  mm.  Rounded,  more  or  less  spherical  in 
general  shape,  always  formed  around  the  twig  which  usually  represents 
the  axis  of  the  gall ;  consisting  of  a  rather  hard  central  portion  formed 
of  resinous  closely  packed  layers  of  very  narrow  leaflets  radiating  in 
all  directions  from  the  central  point  outward.  The  larvae  of  the  gall- 
maker  live  and  transform  in  rather  closely  approximated  cells  on  all 
sides,  in  this  portion,  with  their  ends  all  pointed  to  the  center.  Out- 
side of  this  cell-containing  portion,  the  very  narrow  leaflets,  which 
nearer  the  center  are  closely  packed  into  a  resinous  and  nearly  solid 
mass,  are  prolonged  each  one  separately  but  more  or  less  disposed  in 
whorls,  thickly  covering  the  whole  outer  surface  of  the  gall.  These 
give  the  gall  a  coarsely  fibrous  appearance,  as  if  it  consisted  of  a  knot- 
ted bunch  of  coarse  fibers  with  the  ends  all  sticking  outward  on  the 
surface.  The  color  of  the  dried  galls  is  brown,  varying  from  light  to 
dark  ;  that  of  the  growing  gall  is  doubtless  green.  The  cells  above 
mentioned,  in  which  the  gall  occupants  live,  are  rather  elongate, 
pointed  at  the  inner  end,  slightly  flattened,  about  1)  mm.  in  greatest 
width  one  way  by  H  mm.  the  other,  and  about  4  mm.  long. 

Described  from  three  galls  collected  May  15, 1891.  They  are  with 
hardly  any  doubt  hymenopterous.  Galls  contain  no  remains  of  occu- 
pants. In  plan  of  structure  this  gall  greatly  resembles  that  formed  by 
a  species  of  Andricus  on  leaves  of  scrub  oak  in  the  Organ  Mountains. 
(See  Can.  Ent.,  1892,  p.  200). 

— C.  H.  Tyler  Townsend, 
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ARCHEOLOGY  AND  ETHNOLOGY.' 

The  Exposicion  Historico  Americano,  Madrid,  Spain,  1892. 

(Continued  from  p.  843). — I  may  be  excused  if  I  should  give,  in  a 
most  general  manner,  some  intimation  of  the  displays  made  by  other 
countries  of  which  we  have  no  catalogue  and  no  report.  I  should  pre- 
mbe  this  by  saying  that  this  Exposition  was  the  finest  PreHi::toric  or 
Proto-Historic  or  Archseologic  display  of  American  objects  probably 
ever  united  under  one  roof.  While  we  might  be  able  to  find  more  ex- 
tensive displays  from  the  United  States  than  were  here  shown,  and 
they  might  find  in  Mexico  more  extensive  displays  of  Mexican  antiqui- 
ties than  were  at  Madrid,  and  so  on  with  regard  to  every  country  of 
America ;  but  in  this  Exposition  all  these  good  things  were  brought 
together,  and  one  had  the  opportunity,  by  passing  from  one  hall  to 
another  to  see  the  representatives  of  the  good  things  of  all  countries. 
This  made  it  the  best  thing  of  its  kind  ever  produced. 

Nicaragua  adjoins  the  United  States  of  America.  A  large  propor- 
tion of  its  antiquities  came  from  the  Islands  of  Zapatera  and  Solen- 
tiname,  in  Lake  Nicaragua.  A  leading  object  was  a  sample  idol  of 
stone  from  Zappatera  similar  to  those  in  my  department  from  the  same 
locality.  There  were  many  objects  in  gold,  not  the  same  as  those  from 
Chiriqui  or  Autioquia,  but  bearing  resemblance  thereto.  There 
were  arrow-  and  spear-points  of  obsidian,  the  polished  stone  hatchets 
and  similar  objects  showing  them  to  belong  to  the  Age  of  Pol- 
ished Stone.  They  had  quite  a  number  of  mealing  stones — metates — 
some  with  legs  and  animal  feet  and  animal  heads,  and  altogether  curi- 
ously-worked objects  of  art.  They  had  a  mass  of  pre-historic  pottery, 
the  shoe-shaped  urn,  the  yellow  and  red  decorated  pottery,  tripod 
bowls  or  dishes.  Mr.  Myorga,  the  head  of  the  Commission,  classed 
these  as  Aztecs,  or  as  having  a  relation  to  the  Aztec  civilization. 

Ouatemala  had  an  extensive  display  of  antiquities.  Stone  idols 
mealing  stones — metates — decorated  with  the  heads  of  animals,  stone 
tables,  pestles,  hammers,  cores,  chips,  flakes,  and  arrowand  spear-points 
of  obsidian.  They  had  a  fine^ display  of  pottery  of  all  kinds  and  sorts, 
plain  and  decorated,  of  various  sizes,  and  making  as  complete  a  series 
as  possible.  Their  Spanish  antiquities,  or  those  brought  to  them  or 
left  there  by  the  Conquistadores,  were  of  considerable  number  and  of 

^  This  department  is  edited  by  Thomas  Wilson,  Smhhsonian  Institution,  Washing- 
ton, D.  C. 


Digitized  by 


Google 


908  The  American  Naturalist  [October, 

great  interest — swords,  halberds,  spikes,  pieces  of  armor,  clothing,  etc., 
etc.  They  had  not  a  few  literary  works  of  literary  and^istoric  value, 
ancient  hooks  in  manuscript,  olographs  and  autographs  of  their  great 
men. 

The  History  of  the  Province  of  San  Vicente  Ferrer,  a  work  by  the 
Friar  Francisco  Ximenez,  which,  at  whatever  time  it  was  commenced, 
seems  to  have  been  finished  before  1720 ;  another,  "Isagoge  Apologetico, 
General  de  las  Indias."  Photographic  reproductions  of  the  original 
volume  of  the  history,  by  Bernard  Diaz. 

The  Dominican  Republic, — This  little  country  was  represented  in 
greater  part  by  historic  than  by  prehistoric  objects.  Its  cargo  was 
composed  principally  of  those  objects  which  related  to  the  Spanish 
occupation.  One  of  principal  interest  was  the  First  Cross.  It  was 
made  of  wood,  erected  in  the  first  church  that  was  established  in  the 
western  world.  Some  of  the  stones  of  that  construction,  the  plate,  and 
similar  objects,  had  greater  value  to  the  eyes  of  the  Dominicans  than 
others  of  greater  scientific  value. 

In  the  display  of  Peru,  the  Argentine  Republic  and  Uraguay,  they 
exhibited  more  of  the  Inca  civilization  than  of  the  Aztecs.  The  dis- 
play was  not  formidable  in  numbers,  nor  were  the  objects  of  great  size, 
but  there  was  enough  to  assign  them  to  the  same  scale  of  civilization  as 
that  which  belonged  to  the  Age  of  Polished  Stone.  There  were  objects 
of  copper  and  gold. 

Ecuador  had  an  abundant  collection  of  pottery  of  different 
forms,  as  of  vases,  dishes,  platters,  cups,  figures  of  animals,  and  human 
representation,  etc.,  of  the  usual  form — the  antique  stone-work  of  the 
same  description,  polished  stone  hatchets,  stone  mortars,  mealing  stones, 
pestles,  and  copper  implements,  etc. 

One  of  the  peculiar  objects  presented  in  the  Exposition  at  Madrid 
(and  there  were  only  three  of  them  in  the  entire  Exposition)  was  a 
Mummified  human  Head,  the  bones  having  all  been  removed,  and  it 
being  reduced  in  size  to  about  that  of  one  sixth,  skin  and  features 
all  retained  in  proper  proportion,  the  hair  long  and  black,  with  a  half- 
dozen  strands  of  cord  drawn  through  the  lips. 

Costa  Rica  was  represented  by  her  Minister,  Senor  Peralta,  by  Mr. 
Alfaro,  Director  of  the  National  Museum  at  San  Jos^,and  by  Mr.  Ferraz. 
Costa  Rica  had  two  large  rooms  assigned  to  her,  and  though  one  of  the 
smallest  countries,  she  filled  and  adorned  with  beauty  and  taste,  the 
large  space  assigned  to  her.  She  displayed  a  considerable  number  of 
large  stone  objects,  exceeding,  in  this  regard,  almost  any  other  of  her 
sister  countries — stone  objects  in  human  form,  others  in  animal  form 
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and  apparently  of  natural  size.  The  display  of  pottery  was  l^rge 
and  that  shown  was  of  a  superior  order.  This  collection  was  very  ex- 
teusive,  and  included  every  kind,  both  in  shape  and  size,  of  pottery 
which  belonged  to  the  country.  But  that  which  was  particularly  inter- 
esting about  Costa  Rica  was  her  unusually  large  display  of  gold  objects. 
The  greater  part  of  these  had  never  been  shown  in  any  public  exhibi- 
tion ;  they  had  been,  for  the  most  part,  excavated  and  exhumed  by  Mr. 
Alfarro  himself,  or  through  his  immediate  exertions.  I  had  no  oppor- 
tunity to  examine  them  save  in  a  slight  and  cursory  manner ;  it  would 
seem  to  be  established  that  they  were  made,  in  addition  to  other  sup- 
posed methods,  by  melting  and  casting.  I  had  the  privilege  of  taking 
some  of  them  apart  myself  and  choosing  those  pieces  which  had  the 
greatest  appearance  of  solder.  I  found  no  trace  thereof,  but  it  ap- 
peared impossible  to  have  been  done  otherwise  than  by  casting.  I 
would  not  be  understood  lo  intimate  that  all  of  theha  were  made  thus, 
nor  that  none  were  made  by  soldering. 

Sweden  and  Norway. — These  two  countries  which  occupy  so  close  a 
relationship  politically,  were  very  properly  installed  together.  Baron 
Nordenskiold  was  theChief  Commissioner,  with  Professor  Bovallius  for 
his  aid.  The  center  of  the  hall  was  occupied  by  a  large  glass  case,  the 
dimensions  of  which  were  to  be  counted  by  yards.  It  contained  a 
model  of  the  ship  Vega,  in  which  theChief  Commissioner  made  his  cel- 
ebrated discoveries  and  voyages  in  1878-80.  Arranged  in  the  same 
case  and  making  part  of  the  display,  were  the  various  implements,  tools, 
weapons,  arms,  domestic  utensils,  ornaments,  dress,  etc.,  of  the  people 
visited  during  the  voyage.  Associated  with  them  were  the  Kyaks  of 
Alaska,  all  the  dress  of  the  fishermen  and  hunters  while  on  the  water, 
and  their  arms,  instruments  and  weapons. 

One  of  the  most  interesting  displays  of  the  entire  Exhibition  was 
the  ancient  maps,  the  nucleus  of  which  was  the  private  collection  of 
Baron  Nordenskiold,  and  which  he  had  been  forming  during  many 
years  past — atlases,  maps,  charts,  globes,  etc.,  were  here  without  num- 
ber— some  of  them  the  rarest  and  most  valuable  to  be  found.  One 
corner  of  the  hall  was  devoted  to  the  discoveries  and  investigations  of 
Mr.  Gustavus  Nordenskiold,  the  son  of  the  Baron,  among  the  Pueblos 
and  Cliff-dwellings  of  Arizona  and  the  Cafions  of  the  San  Juan  and  its 
tributaries.  The  volume  containing  a  description  of  his  discoveries, 
with  all  the  necessary  illustrations,  is  now  in  course  of  publication  in 
Sweden,  to  be  made  in  English  as  well  as  Swedish,  and  intended  to  be 
a  rich  and  valuable  volume. 
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Collections  of  Archseologic  specimens  by  Dr.  Bovallius  duriug  his 
visit  of  exploration  in  Nicaragua,  were  here  displayed,  as  well  as  the 
same  in  the  Antilles  by  Dr.  Hjalmarson.  Norway  presented  but  a 
small  display,  the  principal  and  most  attractive  item  of  which  was  a 
model  of  the  great  Viking  ship  which  had  been  excavated  from  the 
tumulus  of  Godhav'n,  now  on  display  in  the  Archseologic  Museum  at 
Christiania,  a  smaller  model  of  which  is  in  the  National  Museum. 

Denmark  had  a  modest  display,  considering  her  Archseologic  riches, 
but  she  was  bound  by  the  condition  governing  this,  that,  though  but  a 
novel  and  interesting  departure,  her  display  was  confined  almost  exclu- 
sively to  the  discoveries  made  by  the  Danes  through  Iceland  upon  the 
Atlantic  Coast,  and  so  here  was  to  be  found  a  good  representation  of 
Greenland  and  Eskimo  life  from  that  country.  Accompanying  this 
Greenland  display,  were  maps,  charts,  publications  of  every  sort  relat- 
ing to  the  early  discovery  of  America  by  the  Norsemen.  The  maps, 
real  or  imaginary,  of  Massachusetts  Bay  and  the  coast  of  New  Jersey, 
with  the  supposed  voyages  of  the  discoverers  of  the  X  and  XI  Century, 
at  least  in  completeness.  Whatever  of  relics  that  could  be  gathered 
were  here  displayed,  and,  altogether,  it  was  the  most  satisfactory 
argument  in  favor  of  the  discovery  of  America  anterior  to  Columbus 
that  has  ever  been  made. 

Oermany. — The  German  representative  was  Dr.  Ed.  Seler,  and  he 
presented,  in  the  hall  allotted  to  him,  the  riches  of  the  German  Museum 
as  they  have  been  gathered  during  the  many  enterprising  voyages  of 
scientific  investigation  which  his  country  has  started  throughout  the 
Western  Continent.  Dr.  Seler's  investigations  and  discoveries  in 
Guatemala,  Honduras  and  the  Mosquito  Coast  were  here  exhibited 
the  form  of  a  plaster  or  pulp  reproduction  of  a  score  or  more  great 
Aboriginal  monuments  of  those  countries,  so  strange  and  wonderful,  so 
little  known.  The  investigations  of  Reiss  and  Stubel  in  Peru  and 
representatives  of  the  great  collection  made  by  them — first,  of  painted 
and  decorated  pottery,  and  second,  of  the  polochromatic  textile  fabrics, 
was  much  to  be  admired. 

United  States  of  Colombia, — This  country  had  but  a  small  display. 
It  was  visited  by  me  two  or  three  times,  each  time  with  increased  inter- 
est. Although  I  saw  other  objects  during  my  first  visit,  my  attention 
was  soon  attracted  to  the  display  of  gold  objects  which  this  country 
possesses  from  the  interior  Province  of  Antioquia. 

The  National  Museum  possesses  20  or  30  of  these  gold  specimens  of 
this  country,  and  feels  that  it  already  possesses  a  sufficient  number  and 
must  decline  to  increase  that  number  by  purchase.     Imagine  my  sur- 
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prise  to  see  in  the  display  of  this  little  country,  sloping  shelves,  three 
or  four  feet  wide,  covered  with  black  velvet,  running  along  an  entire 
side  of  the  room,  however,  within  glass  cases  which  were  abundantly 
guarded,  and  dotted  over  this  black  velvet  were  gold  objects  to  be 
counted  by  the  hundred — how  many  there  were,  I  do  not  know.  There 
were  parts  of  two  collections,  one  of  which  cost  m  Colombia,  $75,000, 
and  the  other,  that  of  Don  Restrepo,  who  was  present  representing  his 
country  at  Madrid,  which  cost  $30,000.  I,  as  Curator  of  my  Depart- 
ment, had  selected  my  little  display  of  gold  ornaments  and  taken  them 
to  Madrid,  intending  them  for  exhibition,  but  when  I  saw  this  magni- 
ficent and  glittering  display  of  prehistoric  gold  ornaments  from  this 
little  country,  I  decided  I  could  never  put  mine  on  display,  and,  upon 
preparing  for  my  return,  carefully  packed  them  up  and  brought  them 
home  with  me,  and  they  are  now  displayed  in  their  usual  place  in  my 
department  of  the  Museum. 

Mexico, — She  is  our  neighbor  at  home  and  she  was  our  neighbor  at 
the  Exposition.  She  occupied  about  the  same  number  of  rooms  as  we 
did.  While  she  had  more  objects,  they  were  smaller  and  did  not  take 
80  much  space.  I  give  the  nearest  sketch  of  some  of  the  objects  pre- 
sented by  Mexico,  principally  from  memory :  Models  and  reproduc- 
tions in  plaster,  paper  or  staff  of  several  of  the  principal  monu- 
ments of  their  country.  All  that  we  have  in  our  Museum  of  the 
Abadiano  and  Lorillard  Collections  were  thus  represented,  if  I  may 
except  the  Calendar  Stone,  which  unfortunately  met  with  an  accident 
well  provided  against,  but  which  wrought  its  destruction.  The 
monument  was  natural  size,  the  same  as  we  have  in  our  museum, 
and  was  made  of  paper  pulp ;  to  guarantee  safe  carriage  it  had  been  her- 
metically sealed  and  soldered  in  a  case  of  sheet  lead,  and  this,  with  the 
necessary  protecting  straw,  etc.,  was,  in  its  turn,  placed  in  a  wooden 
box.  It  was  brought  by  ship  and  landed  at  Santander.  The  attempt 
to  bring  it  down  through  Spain  by  car,  proved  it  to  be  too  large  to  pass 
through  tunnels  and  similar  narrow  places,  and  it  therefore  had  to  be 
brought  by  wagon.  At  some  part  of  the  voyage  it  was  necessary  to  move 
or  change  the  object,  and  for  that  purpose  wooden  strips  had  been 
nailed  along  the  sides  of  the  case  to  be  used  as  handles.  When  placed 
on  the  wagon  for  transportation,  these  strips  were  pulled  off  and  the 
nails  by  which  they  had  been  fastened,  pulled  out,  leaving  nail-holes 
upward  and  exposed  to  the  weather.  It  rained  upon  the  load  nearly 
every  day  of  the  transport  across  the  mountains,  and  enough  water 
trickled  through  these  nail-holes  to  dampen,  then  wet,  and  finally  de- 
stroy the  paper  pulp  of  which  the  model  was  made,  and  when  it  was 
61 
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opened  in  the  palace,  it  had  been  resolved  into  its  original  pnlpj  con- 
dition. The  Stone  of  Sacrifice,  the  God  of  Silence,  Teoyoamiqui 
and  all  the  rest  came  through  in  safety.  The  Mexican  section  dis- 
played models  in  wood,  of  several  of  their  antique  monuments,  and 
sometimes  the  country  around  them  on  a  reduced  scale.  The  Aztec 
town  of  Zempoala,  the  Pyramid  of  Papaulta,  and  the  Ruins  of  Xochi- 
calco,  were  fine  models.  They  occupied  places  in  the  center  of  each 
room.  There  were  the  usual  amount  of  antique  armor,  arms  and 
instruments,  stones,  ornamental  utensils,  and  worked  bone.  There 
were  a  hundred  or  more  of  the  T-shaped  copper  implements,  quantities 
of  pottery,  etc.  There  was  a  fine  series  of  plaster  reproductions  of  the 
ancient  inhabitants,  showing  individuals  of  both  sexes  and  all  ages, 
and  attempting  to  reproduce  the  races  or  tribes  from  the  different 
provinces.  This  reconstruction  extetided  to  their  clothing  and  equip- 
ments, their  arms,  offensive  and  defensive,  tombs,  utensils,  household 
and  ceremonial,  and  the  original  adornments  of  gold  and  other  reproduc- 
tions. There  was  a  fine  series  of  maps,  charts,  and  the  originals  of 
two  Codicxes  with  paintings  and  sketches. 

This  display  was  intended  at  the  time  of  its  preparation  in  Mexico 
to  be  transported  to  Chicago  for  the  World's  Columbian  Exposition^ 
but  the  postponement  of  closing  time  at  Madrid,  and  the  necessity  for 
its  shipment  via  Havana  prevented.  Could  this  display  have 
reached  Chicago,  Mexico  would  have  appeared  to  much  better 
advantage  in  this  department. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Proceedings  of  the  Botanical  Club,  of  the  Forty-second 
Meeting  of  the  A.  A.  A.  S.,  Madison,  Wisconsin,  August 
16-22,  1893. — (Condensed  from  the  Secretary's  notes.) — Friday,  Aug. 
18. — The  president  and  secretary  being  absent,  the  club  was  called  to 
order  by  the  vice-president,  Professor  W.  A.  Kellerraan,  and  on 
motion  W.  T.  Swingle  was  elected  Secretary. 

The  committee  on  Nomenclature,  continued  from  the  last  meeting, 
made  the  following  report : 

"To  the  Botanical  Club  of  the  A.  A.  A.  S. :  Your  committee 
appointed  at  the  Rochester  meeting  to  prepare  a  check  list  of  the 
flowering  and  fern  plants  of  northeastern  North  America  on  the  rules 
of  nomenclature  adopted  by  the  club  at  that  meeting  would  respec- 
fully  report : 

"  That  the  task  assigned  the  committee  has  been  performed,  and  the 
manuscript  of  the  list  is  herewith  presented,  nearly  complete  for  print- 
ing. 

*'  The  committee  presents  the  following  recommendations : 

"  1.  The  amendment  of  section  III  of  the  Rochester  code  of  nomen- 
clature by  striking  out  all  after  the  word  '  retained.' 

''This  recommendation  is1)ased  on  the  mature  judgment  of  the  com- 
mittee after  watching  for  a  year  the  progress  of  the  demand  for  a  rule 
which  shall  permit  no  exception  whatever,  and  efiect  the  closest 
'  approximation  to  the  immutability  of  the  specific  name. 

"  2.  The  publication  of  the  check  list  for  the  club  by  the  committee 
and  the  continuance  of  the  committee  for  that  purpose. 

"  3.  That  the  form  and  the  time  of  publication  be  referred  to  the 
committee  with  power  to  act. 

''  4.  That  the  general  sequence  of  the  natural  orders  as  taken  up  in 
Engler  and  Prantl's  ''  Natiirlichen  Pflanzenfamilien  "  be  adopted. 

"  5.  That  in  determining  the  name  of  a  genus  or  species  to  which 
two  or  more  names  have  been  given  by  an  author  in  the  same  volume 
or  on  the  same  page  of  a  volume,  priority  of  place  shall  decide. 

''  6.  That  in  the  elevation  of  a  plant  originally  described  as  a  vari- 
ety to  a  species,  or  the  reduction  of  a  described  species  to  a  variety, 
the  original  name  shall  in  all  cases  be  retained." 

On  motion  the  recommendations  were  taken  up  in  order  for  discus- 
sion and  action.    The  first  recommendation  was  adopted  after  some 
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discussion.     On  motion  the  consideration  of  the  second  recommenda- 
tion was  postponed  until  after  the  others  were  disposed  of. 

On  motion  the  third  recommendation  was  also  postponed. 

On  motion  the  fourth  recommendation  was  adopted  unanimously. 

On  motion  the  fifth  recommendation  was  amended  to  read  "  That  in 
determining  the  name  of  a  genus  or  species  to  which  two  or  more 
names  have  been  given  by  an  author  in  the  same  volume  or  on  the 
same  page  of  a  volume,  precedence  shall  decide.  On  motion  it  was 
adopted  as  amended. 

The  sixth  recommendation  was  discussed  some  time  but  was  not 
brought  to  a  vote  before  the  club  adjourned  until  Monday. 

Monday,  Aug.  21. — On  motion  the  chair  was  authorized  to  appoint 
a  committee  of  two  to  nominate  oflScers  for  the  next  meeting.  Prof. 
A.  S.  Hitchcock  and  Dr.  Erwin  F.  Smith  were  placed  on  this  committee. 

On  motion  the  remaining  portions  of  the  report  of  the  committee  on 
nomenclature  were  referred  back  to  the  committee  with  instructions  to 
report  Tuesday  morning. 

The  report  of  the  treasurer  was  then  read,  showing  a  deficit  of  S6.16. 
This  deficit  was  liquidated  by  voluntary  contributions. 

The  following  papers  were  read : 

Mrs.  E.  G.  Britton,  "The  genus  Bruchia  in  North  America,  with 
description  of  one  new  species."  Mrs.  E.  G.  Britton,  **  The  necessity 
of  seeing  types."  Prof.  A.  S.  Hitchcock,  "  Ampelopds  quinquejolia 
var.  vitacea  Knerr."  Dr.  J.  C.  Arthur,  "Exhibition  of  a  centrifugal 
machine."  The  instrument  is  a  new  one  devised  by  the  author,  cost- 
ing much  less  than  those  made  in  Germany.  Mr.  T.  C.  McDougal, 
"  Intertwining  of  tendrils."  Mrs.  E.  G.  Britton,  '*  Jaieger's  Adum- 
bratio,  and  herbarium  of  mosses."  The  whole  moss  herbarium  of 
Jaeger  on  which  the  Adumbratio  was  founded  has  come  into  the  pos- 
session of  Columbia  College.  Dr.  W.  A.  Kellerman,  "Notes  on  the 
exploration  of  the  flora  of  Ohio."  Prof.  A.  8.  Hitchcock,  "  Pollina- 
tion of  (Enothera  miamriensis  and  Pentstemon  cohceay 

Dr.  D.  H.  Campbell,  "Prothallial  stage  of  Ophioglossaceae." 
Records  finding  during  the  present  year  what  are  with  little  question 
the  prothallia  of  Botrychium.  '  Dr.  Erwin  P.  Smith,  "The  increasing 
prevalence  of  a  root  disease  of  stone  fruits."  Dr.  C.  E.  Bessey,  "The 
use  of  personal  names  in  designating  species."  Objects  to  the  abuse  of 
this  practice  by  botanists. 

Tuesday,  Aug.  22. — The  following  were  elected  oflficers  for  the  next 
meeting  : 
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President,  Dr.  D.  H.  Campbell,  Leland  Stanford  Jr.  Universily, 
Palo  Alto,  California;  vice-president,  Professor  D.  C.  Eaton,  Yale 
College,  New  Haven,  Conn. ;  secretary-treasurer,  W.  T.  Swingle,  U. 
S.  Sub-tropical  Laboratory,  Eustis,  Florida. 

The  committee  on  nomenclature  then  reported  that  they  had  recon. 
sidered  all  the  remaining  portions  of  the  report  which  had  been 
referred  back  to  them,  and  were  unable  to  bring  in  any  other  recom- 
raendations.  On  motion  these  remaining  portions  of  the  report  were 
referred  to  the  committe  with  power  to  act,  and  the  committee  was  con- 
tinued. 

The  committee  appointed  at  the  Rochester  meeting  to  consider  the 
feasibility  of  establishing  an  American  Botanical  Society  presented  a 
majority  report  adverse  to  forming  such  an  organization  at  the  present 
time  and  place.  Prof.  C.  R.  Barnes  then  presented  a  minority  report 
favoring  the  project,  and  outlined  a  plan  of  organization,  providing 
for  a  committee  of  twenty-five  to  constitute  the  charter  members. 

On  motion  the  minority  report  was  adopted  by  a  vote  of  21  to  10. 

The  committee  of  twenty-five  is  as  follows:  J.  C.  Arthur,  Lafayette. 
Ind. ;  G.  F.  Atkinson,  Ithaca,  N.  Y. ;  L.  H.  Bailey,  Ithaca,  N.  Y. ;  C. 
R.  Barnes,  Madison,  Wis. ;  C.  E.  Bessey,  Lincoln,  Nebr. ;  Mrs.  E.  C. 
Britton,  New  York,  N.  Y. ;  N.  L.  Britton,  New  York,  N.  Y. ;  D.  H. 
Campbell,  Palo  Alto,  Cal. ;  J.  M.  Coulter,  Lake  Forest,  III. ;  F.  V. 
Coville,  Washington,  D.  C. ;  D.  C.  Eaton,  New  Haven,  Conn. ;  W.  G. 
Farlow,  Cambridge,  Mass. ;  E.  L.  Greene,  Berkeley,  Cal. ;  B.  D.  Hal- 
sted,  New  Brunswick,  N.  J. :  Arthur  HoUick,  New  York,  N.  Y. ;  Con- 
way Macmillan,  Minneapolis,  Minn.;  B.  L.  Robinson,  Cambridge, 
Mass. ;  C.  8.  Sargent,  Brookline,  Mass. ;  F.  L.  Scribner,  Knoxville, 
Tenn. ;  J.  D.  Smith,  New  York,  N.  Y. ;  Roland  Thaxter,  Cambridge, 
Mass. ;  Wm.  Trelease,  St.  Louis,  Mo. ;  L.  M.  Underwood,  Green  castle, 
Ind. ;  L.  F.  Ward,  Washington,  D.  C. ;  W.  P.  Wilson,  Philadelphia, 
Pa.    The  reading  of  papers  was  then  resumed  as  follows : 

Dr.  J.  C.  Arthur,  "  A  self-registering  auxauometer."  A  relatively 
inexpensive  instrument  devised  by  the  author.  Dr.  B.  D.  Halsted, 
**  A  new  Exobasidium  on  Andromeda."  Dr.  B.  D.  Halsted,  "  Phyllo- 
sticta  following  insect  work."  Dr.  B.  D.  Halsted,  "  A  white-smut  new 
to  America."  Dr.  B.  D.  Halsted,  **A  water-loving  Ascomycete." 
Mr.  W.  T.  Swingle,  **  A  new  palm  from  Florida."  Mr.  W.  T.  Swingle, 
"  The  southernmost  botanical  laboratory  in  the  United  States."  Giv- 
ing a  short  account  of  the  Sub  tropical  Laboratory  of  the  Division  of 
Vegetable  Pathology,  lately  established  at  Eustis,  Florida,  by  the  U. 
S.  Department  of  Agriculture.     A.  B. Seymour,  "Synonymy  of  Valsa 
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stellulata  and  its  allies."  A.  B.  Seymour,  "  A  key  to  species  of  Clado- 
nia."  Mr.  Seymour  exhibited  thb  key,  the  work  of  F.  L.  Sargent. 
S.  A.  Beach,  "  Some  observations  on  black-knot." 

For  want  of  time  the  following  papers  were  read  by  title :  L.  H. 
Bailey,  "  Sand-Dune  weeds."  W.  W.  Rowlee,  "  The  propagation  of 
Banunculus  delphinifoliua  by  runners."  E.  J.  Durand,  **  Some  notes 
on  the  germination  of  the  spores  of  Enteridium  rozeanum"  C.  V. 
Riley,  **  Herbarium  entomology."  C.  V.  Riley,  "  Yucca  pollination." 
B.  T.  Galloway,  "Notes  on  *hexenbesen'  of  Rubus."  B.  T.  Gallo- 
way, "  Some  methods  employed  in  the  investigation  of  parasitic  fungi 
and  other  organisms." 

Upon  motion  two  members  were  added  to  the  committee  on  nomen- 
clature.   Dr.  Wm.  Trelease,  and  Dr.  E.  L.  Greene  were  named. 

The  club  then  adjourned  until  the  next  meeting  of  the  A.  A.  A.  S. 
— Charles  E.  Bessey. 
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SCIENTIFIC  NEWS. 

AiuoDg  the  recent  deaths  we  notice  those  of  Leonard  Blomefield,  the 
veteran  naturalist  of  Bath,  England ;  George  William  Shrubsole  of 
Chester,  England,  aged  66 ;  Miss  Anne  Pratt,  the  author  of  **  Flower- 
ing Plants  and  Ferns  of  Great  Britain,"  aged  87 ;  the  geologists,  D. 
Homfray  and  George  Robert  Vine ;  and  Franz  Kiaer,  the  bryologist 
of  Christiania,  Norway. 

Many  Americans  will  learn  with  regret  of  the  recent  death  of  Mr. 
George  Brook.  He  was  born  at  Huddersfield,  England,  in  1867,  was  . 
trained  in  business  in  his  father's  cotton  milk,  but  soon  turned  to 
science.  His  early  work  was  done  in  an  admirably  equipped  private 
laboratory  at  home  where  he  maintained  marine  aquaria  and  studied 
the  embryology  of  the  Teleosts.  In  1884  he  became  connected  with 
the  Scotch  fishing  board  and  in  1885  was  appointed  lecturer  on  embry- 
ology to  the  University  of  Edinburgh.  Among  his  more  important 
papers  may  be  mentioned  his  "  Challenger  "  memoir  on  the  Antipatha- 
ria  and  his  catalogue  of  the  Madreporarian  corals  of  the  British 
Museum,  one  volume  of  which  was  issued  just  before  his  death,  which 
occurred  August  12,  as  the  result  of  sunstroke. 

Mr.  James  William  Davis  of  Halifax,  England,  died  July  21, 1893, 
at  the  age  of  47.  He  is  best  known  for  his  monographs  on  the  fossil 
fishes,  the  results  of  studies  carried  on  in  moments  snatched  from  the 
large  business  enterprises  carried  on  by  himself  and  his  brother. 

D.  T.  Macdougal,  formerly  assistant  in  the  biological  laboratories 
at  Purdue  University  at  Lafayette.  Indiana,  has  been  appointed 
instructor  in  plant  physiology  in  the  University  of  Minnesota. 

Dartmouth  College  is  to  be  congratulated  in  its  call  of  Dr.  William 
Patton  to  the  newly  established  Chair  of  Biology. 

Professor  Dr.  J.  Sollas  has  been  appointed  petrologist  to  the  geologi- 
cal survey  of  Ireland. 

Dr.  A.  Dendy,  well  known  for  his][researche8  on  sponges,  has  been 
appointed  Professor  of  Biology  in  Canterbury  College,  Christchurch, 
N.  Z.,  and  will  enter  upon  his  duties  there,  February  1,  1894. 
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Mr.  E.  Uline  has  been  appointed  Curator  of  the  Herbarium  in  Lake 
Forest  College,  Lake  Forest,  111. 

Maximilian  von  Hantken,  the  Hungarian  geologist  died  last  June. 
He  was  professor  of  Palaeontology  in  the  University  of  Buda  Pesth  and 
councilor  of  the  Hungarian  Ministry. 
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ON  THE  GENERA  OF  THE  DIPNOI  DIPNEUMONES. 
By  Howard  Ayers.^ 

The  Dipnoi  are  a  group  of  piscine  vertebrates,  unusually  in- 
teresting, alike  to  the  morphologist,  the  paleontologist  and  the 
physiologist.  Hitherto  these  animals  have  proved,  in  many 
respects,  unsatisfactory  objects  of  study,  since  the  existing 
forms  have  been  accessible  to  but  few  workers,  and  then  only 
as  more  or  less  poorly-preserved  alcoholic  specimens.  Only 
within  the  last  few  years  has  this  condition  of  things  changed 
so  that  quite  recently  our  knowledge  of  this  group  has  been 
enriched  by  many  interesting  and  important  additions  to  the 
morphology,  physiology  and  the  general  biology  of  two  of  the 
members  of  the  group  representing  the  two  commonly  accepted 
genera. 

The  papers  containing  the  results  of  the  researches  upon  the 
living  specimens  of  Lepidosiren  annectens  we  owe  to  Professor  J. 
Waldschmidt,  who  has  worked  out  the  Dipnoan  brain  from  the 
comparative  standpoint,  and  in  histological  detail,  and  to 
Professor  W.  N.  Parker,  who  has  studied  in  more  or  less  detail 
almost  all  of  the  organs  of  the  body  except  the  skeletal  and 
nervous  systems.  His  study  was  directed  to  the  solution  of 
the  numerous  points  left  unsettled  by  previous  workers  who 
were  less  favored  in  the  quality  of  their  material,  and  not  to  a 
fundamental  research  into  the  nature  and  relationships  of  any 

>  Director  of  the  Lake  Laboratory,  Milwaukee,  Wis. 
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of -the  organs  of  the  body.  Professor  Parker  has  gone  over  the 
ground  covered  by  my  paper  on  the  anatomy  and  physiology 
of  the  Dipnoi,*  and  has  cleared  up  some  of  the  things  which  I 
was  unable  to  carefully  study,  owing  to  the  fact  that  the  only 
material  accessible  at  that  time  consisted  of  store-bought  alco- 
holic specimens,  intended,  without  doubt,  for  museum  collec- 
tions. Hence,  it  not  unfrequently  happened  that  questions  de- 
pending upon  histological  detail  could  not  be  satisfactorily  or 
finally  solved.  On  the  other  hand,  Parker  has  arrived  at  some 
<;onclusions  which  I  think  are  hardly  justified  in  the  present 
;state  of  our  knowledge,  and  it  is  to  these  matters  that  we  will 
now  confine  our  attention.  In  my  Freiburg  paper  I  suggested 
that  it  was  hardly  permissible  to  maintain  two  distinct  genera 
of  the  Dipneumones,  and  I  based  my  suggestion  upon  the  lack 
•of  adequate  structural  difierences  between  the  forms  commonly 
held  to  be  generically  distinct.  I  proposed  on  that  account  to 
use  the  name  Lepidosiren  instead  of  the  name  Ptotopterus  for 
the  African  species,  and  I  called  attention  to  the  great  scarcity 
of  the  individuals  of  Lepidosiren  paradoza  in  museum  collec- 
tions. 

My  remarks,  and  more  especially  the  adoption  of  the  name 
Lepidosiren  as  the  sole  genus  of  the  Dipneumoneshsid  the  efiect 
of  calling  out  a  reply  from  the  late  Professor  Anton  Schneider, 
of  Breslau,*  and  also  an  article  by  Dr.  George  Baur,*  of  Chicago 
University. 

Quite  recently,  Parker  publishes  his  agreement  with  the 
conclusions  of  Schneider  and  ;^aur  as  far  as  the  generic  dis- 
tinctness of  the  African  form  is  concerned.  It  may  be  of  inter- 
est to  the  uninitiated  to  know  that  none  of  the  recent  writers 
have  ever  seen  a  fragment  of  a  Lepidosiren  paradoxa  from  South 
America,  and  we  all  alike  depend  upon  the  published  accounts 
of  this  creature's  anatomy  by  Bischoff,  Hyrtl,  Klein,  and  a  few 
others,  all  of  whose  investigations  were  made  on  two  or,  at  the 
most,  three  animals,  and  some  of  the  workers  had  at  their  dis- 
posal for  study  only  the  material  which  had  already  been  dis- 
sected by  their  predecessors,  e.  g.,  Hyrtl.  Their  papers  were 
published  some  years  ago  (in  the  40s  or  50s),  and  leave  much 
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to  be  desired  when  examined  for  the  solution  of  the  problems 
of  to-day. 

Schneider's  paper  was  based  upon  original  investigation  of 
a  considerable  number  of  African  mud-fish  from  several 
widely-separated  localities,  and  his  conclusions  are  that  Protop- 
teruB  is  not  only  generically  distinct  from  Lepidoairen,  but  that 
there  are  also  two  well-defined  species  of  the  African  form,  to 
be  separated  on  account  of  the  number  of  ribs,  the  presence  or 
absence  of  the  cartilaginous  fin-rays  and  some  other  characters 
of  no  importance  here.  Baur's  paper  is  an  historical  resume 
of  the  main  facts  about  Lepidomren  paradoxa.  In  general,  how- 
ever, the  reasons  which  have  been  given  for  keeping  Protop- 
terns  distinct  from  Lepidosiren  may  be  concisely  stated  as  fol- 
lows: 

1.  The  presence  of  4  gill-holes  in  Lepidosiren  and  5  in  Pro- 
topterus, 

2.  The  presence  of  a  larger  number  of  ribs  in  Lepidosiren. 

3.  The  absence  of  fin-rays  in  Lepidosiren  and  their  presence 
in  Ptotopterus, 

4.  The  absence  of  external  gills  in  Lepidosiren  and  their 
presence  in  Proiopterus*. 

I  shall  now  endeavor  to  show  that  the  critics  of  my  sugges- 
tion of  the  generic  identity  of  these  two  forms  have  failed  to 
bring  any  proof  that  it  is  not  entirely  reasonable  and  highly 
probable,  and  by  their  own  investigation  have  weakened  their 
case  by  discovering  facts  which  go  to  prove  the  close  relation- 
ship of  these  animals. 

THE   GILLS. 

All  the  writers  on  this  subject  have  failed  to  see  the  import- 
ant agreement  between  the  gill  structures  of  Lepidosiren  and 
Protopterus,  and  have  been  led  off  to  base  important  conclu- 
sions on  a  relatively  unimportant  point  in  their  anatomy.  The 
statement  which  Schneider  and  Baurbase  so  much  upon,  viz. : 
that  Protoptems  has  5  gill-slits,  while  Lepidosiren  has  only  4, 
certainly  looks  important  enough  to  give  the  advocates  of  a 
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genus  apiece  for  these  creatures  ample  warrant  for  their  con- 
clusions ;  but  when  we  examine  the  actual  significance  of  this 
difference  in  the  number  of  holes  in  the  side  of  the  neck,  most 
if  not  all  the  value  of  this  character  is  destroyed,  for  the  num- 
ber of  functional  gills  is  the  same  in  both  animals.*  The  facts 
are  that  both  animals  have  5  gill-bars,  but  only  2|  gills;  that 
the  first  and  second  gill-clefts  are  in  both  forms  devoid  of  a 
respiratory  membrane  or  structures,  although  their  secondary 
blood  supply  through  the  bronchial  artery  still  persists.  These 
two  pair  of  gills  are  completely  atrophied  in  both  creatures 
physiologically  since  they  no  longer  serve  in  respiration,  and 
the  denuded  slits  are  subject  to  that  variation  which  is  the  fate 
of  all  rudimentary  organs.  The  first  slit  suffers  most  and  is 
greatly  reduced.  In  the  two  (or  three?)  specimens  of  igwdo- 
siren  which  have,  up  to  date,  been  dissected,  the  edges  of  the 
slit  seem  to  have  grown  together,  while  in  Protopterus,  though 
the  slit  is  still  open,  it  is  very  much  reduced,  being  smaller  than 
any  of  the  other  gill  slits.  I  venture  to  say  that  no  veiy  large 
number  of  individuals  of  Protoptenis  have  been  examined  with 
special  reference  to  this  point.  However  that  may  be,  the 
coalescence  of  the  walls  of  a  degraded  gill-slit  is  not  a  charac- 
ter of  suflScient  morphological  importance  to  found  a  genus 
upon,  except,  perhaps,  in  the  eyes  of  a  confirmed  genus  builder. 

In  both  forms  neither  the  first  nor  second  gill-bars  bear  any 
gill  membranes,  but  both  possess  an  hyoidean  demibranch 
(opercular  gill  rudiment).  This  gill  is  composed  of  a  single 
row  of  gill  leaflets  as  in  Ceratodus,  The  third  and  fourth  gill 
bars  are  provided  with  a  double  row  of  gill  leaflets,  while  on 
the  fifth  arch  is  found  only  a  single  row  of  leaflets,  a  condition 
not  obtaining  in  any  other  Dipnoan  or  Ganoid. 

When  these  animals  were  named,  they  were  little  known  to 
science.  If  they  had  to  be  named  as  new  discoveries  to-day, 
and  could  both  be  studied  together  in  so  doing,  most  zoologists 
would  include  both  animals  in  one  genus,  even  if  they  did  not 
group  them  as  varieties  of  one  species. 

I  wish  to  call  the  attention  of  those  anatomists  who  would 
insist  upon  keeping  Lepidosiren  and  Protopterus  distinct  upon 
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the  basis  of  the  number  of  gill  clefts  left  open  irrespective  of 
the  fact  that  the  number  of  functional  gills  is  the  same,  to  the 
fact  that  there  are  other  fish  with  a  variable  number  of  gills 
which  are  considered  by  as  good  authority  as  Johannes  Miiller, 
to  the  extent  of  his  knowledge  of  the  case,  to  be  mere  varieties 
of  one  species.  Miiller  found  among  the  BdeUostomse  from  the 
Cape  of  Good  Hope,  individuals  with  6  pairs  of  gills,  others 
with  an  extra  gill  added  to  one  side  of  the  body,  and  still 
others  with  7  full  pairs  of  gills. 

I  have  ascertained  that,  taking  all  the  BdeUostomids  together, 
they  form  a  series  in  which  the  gill  variation  run's  between  the 
minimum  of  6  pairs  and  the  maximum  of  14  pairs,  or  a  differ- 
ence BETWEEN  THE  EXTREMES  OP  8  PAIRS  OF  GILLS,  AND  YET  ALL 
THESE  INDIVIDUALS  NOT  ONLY  BELONG  TO  THE  SAME  GENUS — 
THEY  BELONG  TO  THE  SAME  SPECIES  ! 

THE  RIBS. 

The  number  of  ribs  has  been  selected  by  Schneider  as  a 
character  of  generic  as  well  as  specific  value.  The  possession 
of  56  ribs  is  held  to  be  characteristic  of  Lepidosiren  parodoxa. 
Considering  the  small  number  of  individuals  examined,  this 
cannot  justly  be  said  to  be  a  settled  fact.  Schneider's  diagno- 
,sis  of  30  ribs  for  Protopterus  amphibius,  and  of  35  ribs  for  P. 
annedens  as  a  safe  specific  character,  is,  to  say  the  least,  ill- 
chosen,  for  the  reasons  that  the  number  of  ribs  varies  in  speci- 
mens from  the  same  locality,  which  have  no  other  distinguish- 
ing characters  save  another  variable,  viz. :  the  presence  or  ab- 
sence of  external  gills,  and  for  the  further  reason  that  some 
authors  (Owen,  loc.  cit.  p.  47)  have  counted  at  least  37  ribs  in 
P.  annedens.  Schneider  failed  to  define  what  structures  he 
would  have  counted  as  ribs ;  but  I  assume  he  would  admit  all 
rib-like  processes  attached  to  the  bare  notochord  between  the 
pectoral  and  pelvic  girdles  as  entitled  to  be  named  ribs  irre- 
spective of  questions  of  homology.  The  number  of  such  pro- 
cesses IS  INCONSTANT  IN  Protoptcrus,  but  the  extremes  of  varia- 
tion have  not  been  definitely  made  out.  The  number  prob- 
ably varies  with  age,  but  this  is  not  certain. 
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Parker*  has  shown  that  Schneider's  second  species  of  Pi^oto])- 
terns,  P.  amphiHus  is  a  mistake.  Schneider  gives  the  Gambia 
as  the  habitat  of  this  species.  The  distinctive  characters  separ- 
ating this  species  from  annectens  are  the  presence  of  lateral  car- 
tilaginous rays  in  the  fin  membranes  and  only  30  ribs. 

Schneider  describes  the  fins  of  the  Frotopterus  material  which 
Peters  brought  from  Quellimane  as  long  and  pointed,  but  flat- 
tened appendages.  This  was  found  to  be  true  of  the  pectoral 
fin,  the  pelvic  fin  being  thickened  at  its  base.  The  cartilagin- 
ous axis  of  each  fin  bears  on  one  side  several  cartilaginous  rays 
which  support  the  membranous  border  of  the  fin.  This  border 
is,  in  turn,  stifiened  by  numerous  horny  filaments  (horn-rays). 
This  membrane  is  found  on  the  ventral  edge  of  the  pectoral 
fin.  Schneider  found  cartilaginous  rays  in  P.  amphibius  only. 
'  Parker  states  that  his  animals  were  from  the  Gambia,  and 
that  the  specimens  which  he  "examined  for  the  purpose  possess 
in  the  middle  part  of  the  fin,  numerous  cartilaginous  parameres 
on  each  segment  in  both  fins,"  which,  according  to  Schneider, 
is  one  sure  sign  of  P.  amphibius,  but  Parker's  animals  also  had 
35  ribs,  which  is  one  of  Schneider's  marks  of  P.  annectens. 
Parker  concludes  that  there  is  possibly  considerable  variation 
in  both  these  structures  within  the  species,  and  this  agrees  with 
what  Wiedersheim  has  previously  found  with  respect  to  the 
FIN  MEMBRANES,  irrespective  of  their  supporting  structures. 

EXTERNAL   GILLS. 

Owen,^  McDonnell,*  Schneider,^  Wiedersheim,"  Peters  and 
Parker*  describe  or  mention  the  existence  of  external  gills  in 
specimens  of  Protopterus  from  the  diflferent  localities  of  Africa. 
Owen's  observation  has  already  been  referred  to.  McDonnel 
simply  states  that  he  found  three  processes,  rudimentary  ex- 
ternal gills  the  longest  of  which  measurd  4'". 

Boas  makes  the  following  statements  concerning  the  exter- 
nal gills, of  the  African  mud  fish. 

"  Uber  die  sogenannten  ausseren  Kiemen  von  Protopterus 
miissen  wir  ein  Wort  sprechen.  Die  betrefienden  Gebilde 
waren  bei  den  zwei  von  mir  untersuchten  Protopteri  sehr  klein, 
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offenbar  ohne  jegliche  Funktion.    Nach  Peters  sind  sie  da- 

GEGEN   BEI   JUNQEN  EXEMPLAREN   STARKER  ENTWICKELT.      Ich 

glaube  dass  man  diese  organe  ....  am  richtigsten,  oder 
wahrscheinlichsten,  in  die  Reihe  der  vielfachen  accessorischen 
Athmungsorgane,  die  wir  bei  Fischen  finden,  stellt.  Ich 
finde  es  femer  sehr  zweifelhaft,  ob  sie  etwas  mit  den  auseren 
kiemen  von  Polypterus  gemein  haben  die  anderen  Ursprungs, 
anderen  Baues  ist  und  von  anderun  Blutgefassen  versorgt 
wird." 

The  branchial  blood-vessels,  as  described  by  Peters  and 
Owen  (for  Ptotopterua),  are  very  different  structures. 

Parker  found  external  gills  in  all  of  the  specimens  examined 
by  him,  but  his  largest  were  still  comparatively  small  animals. 
He  quotes  Peters  as  finding  them  on  fish  2-3  feet  long,  and 
that  in  young  specimens  they  are  thinner,  while  in  old  speci- 
mens they  are  broader.  Parker  asserts  that  my  statement  that 
these  gills  are  only  present  in  young  animals  is  certainly  in- 
correct. Boas  quotes  Peters  as  above,  which  is  not  in  harmony 
with  Parker's  use  of  Peters'  words.  The  majority  of  writers  on 
this  point  agree  that  they  belong  to  small  or  young  animals, 
as  is  the  case  with  the  gills  of  Polypterus^  and  Parker's  mater- 
ial was  not  sufficient  to  add  anything  to  the  settlement  of  this 
question. 

With  reference  to  the  food  habits  of  Lqyidoairen  annedens, 
there  is  no  longer  any  doubt  as  to  its  omnivorous  tastes. 

Professor  Parker  has  shown  that  it  may,  at  times,  be  canni- 
balistic, but  he  errs  in  supposing  that  I  maintained  that  it  had 
entirely  changed  its  food  habits.  Starting  ftom  supposed  car- 
nivorous ancestors,  I  claimed  that  Ceratodus  had  become  essen- 
tially herbivorous  in  its  habits,  while  Lepidomm  had  only 
partly  modified  its  habits  in  this  respect.  On  page  510  of  my 
Freiburg  paper.  Professor  Parker  might  have  read :  "Der  Darm 
ist  bei  Ceratodus  starker  verandert,  als  bei  Lepidomen^  und 
diese  Verschiedenheit  correspondirt  mit  der  Grosse  der  veran- 
derung,  die  Function  erfahren  hat,"and  further,  that"DasFutter 
des  Ceratodus  besteht  gegenwartig  aus  verschiedenen,  kleinen 
Mollusken  (reichliche  Schale  von  Gasteropoden  und  Lamelli- 
branchiaten  fanden  sich  im  Darme),  Gras,  Riethgras  und  Zahl- 
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reichen  anderen  Pflanzen  stucken."  And  I  further  ascertained 
that  while  the  plant  remains  were  not  masticated,  the  shells 
had  all  been  crushed  to  fragments.  Now,  if  Ceratodus  eats 
animal  food,  and  has  been  modified  more  than  Lepidoairen 
in  the  direction  of  herbivorous  diet,  it  follows  that  Lepidosiren 
is  also  partly  carnivorous. 

The  quotation  which  Parker  makes  from  my  paper,  referring 
to  the  breeding  habits  of  the  Dipnoi,  applies  to  Ceratodus  only, 
and  not  in  any  part  to  Lepidosiren,  and  the  trouble  arose  in  the 
transposition  by  the  printer,  of  the  reference  number  which 
occurs  in  my  MS.  after  the  word  "  Beobachtung,"  to  the  next 
line  of  the  printed  text.  The  transposition  escaped  correction 
in  the  proof.  The  authority  for  the  statement  is,  to  the  best  of 
my  recollection.  The  Zoologist,  3d  Ser.  Vol.  VII,  1884  (?). 

After  a  study  of  the  pectoral  fins,  to  which  Professor  Parker 
devoted  his  special  attention,  he  concluded  that  they  do  not 
serve  the  function  of  feelers.  This  conclusion  is  not  well- 
grounded,  for  it  rests  upon  the  author's  failure  to  find  tactile 
SENSE  ORGANS  in  the  skin  of  the  appendages.  Our  author  re- 
marks "  that  the  nerve  supply  seems  out  of  all  proportion  to 
the  rudimentary  muscles,  and  this  fact  renders  the  absence  of 
sensory  organs  all  the  more  surprising,"  and,  on  p.  124,  "  So 
far  as  I  have  been  able  to  observe,  aU  the  sensory  organs  in 
connection  with  the  epidermis  have  the  form  of  the  *  lateral- 
line  organs '  described  above,  and  in  this  point  therefore,  as 
in  many  others,  Ptotopterus  resembles  amphibians  more  than 
fishes,"  a  conclusion  which,  will  without  doubt  prove  to  be 
too  lightly  drawn,  for  from  the  knowledge  which  we  possess 
of  nerve  endings  in  the  skin  of  fishes,  and  the  methods 
of  demonstrating  them,  it  should  not  be  a  very  diflBcult  matter 
to  show  that  the  large  nerve  supply  is,  in  this  instance,  distrib- 
uted to  the  epithelium  of  the  pectoral  appendages  in  its  char- 
acter of  a  sensory  apparatus. 

The  nerve  supply  indicates  that  the  brachial  nerve  must 
contain  many  sensory  fibers.  It  is  composed  of  the  first  three 
spinal  nerves,  the  dorsal  and  ventral  roots  of  the  hypoglosal, 
and  a  branch  of  the  vagus.  There  is  every  evidence  that  the 
appendage  is  a  very  sensitive  tactile  organ,  and  the  nerve-end 
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apparatus  wifl  be  found  by  making  a  proper  study  of  the  skin. 

Referring  to  the  occurrence  of  taste-buds  in  the  Lepidosiren 
amiedetis,  Parker  states  that  I  have  described  somewhat  similar 
organs  on.  the  palate  of  Ceratodm.  As  a  matter  of  fact,  the  de- 
scription I  gave  applied  to  both  Ceratodus  and  Protopterus, 
though  I  figured  the  organs  from  Ceratodus  alone.  I  am 
pleased  to  see  that  Parker  is  able  to  confirm  my  own  observa- 
tions in  this  respect. 

Hyrtl  states  that  the  intestinal  canal  of  Lepidosiret}  paradoxa 
is  slightly  S-haped  in  the  horizontal  plane. 

In  Ceratodtis  forsterii  and  Lepidosiren  annedens  I  found  there 
was  no  indication  of  curvatures  in  the  horizontal  plane;  but 
Parker  states  that  he  finds  the  gut  in  L.  annedem  slightly 
curved  (S-shaped)  in  the  vertical  plane,  and  hence  that  my 
statement  that  the  alimentary  tract  in  the  Dipnoi  is  strictly 
parallel  with  the  notochord  is  incorrect. 

Even  Parker's  observations  show  the  correctness  of  my  state- 
ment, while  he  says,  on  page  215,  "  The  alimentary  canal  ex- 
tends almost  in  a  straight  line  from  the  mouth  to  the  vent," 
making  no  mention  of  curves. 

The  sensory  papilla  which  I  found  projecting  as  a  finger- 
shaped  process  part  way  across  the  anterior  narial  opening  in 
L,  annectenSy  Parker  was  unable  to  detect.  No  histological  ex- 
amination was  made  of  this  papilla,  but  I  judged  it  to  be  tac- 
tile in  function  and  from  its  location  to  serve  as  a  guard  to  the 
entrance  of  the  nasal  chamber. 

Our  author  does  not  produce  any  evidence  for  the  support 
of  his  change  in  the  name  of  the  urinary  bladder  to  that  of 
the  CLOACAL  CiECUM,  and  he  adds  nothing  to  our  knowledge 
of  either  its  structures  or  its  functions,  so  that  any  comparison 
of  this  organ  with  the  rectal  gland  of  Elasmobranchs  is  entirely 
against  the  known  morphological  relations  of  the  two  organs. 
The  rectal  gland  of  Elasmobranchs  is  a  diverticulum  of  the 
gut  in  close  relation  with  the  end  of  the  spiral  valve,  while  the 
urinary  bladder  of  the  Dipnoi  is  a  pocket  of  the  cloaca  entirely 
foreign  to  the  gut,  since  it  lies  outside  of  the  rectal  sphincter 
and  in  close  relation  with  the  openings  of  the  kidney  ducts. 

With  regard  to  the  lymphoid  organ  of  the  mid-gut,  which 
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was  fully  described  in  my  paper,  Parker  thinks  he  has  posi- 
tive evidence  that  it  is  a  spleen,  and  hence  uses  this  designa- 
tion throughout.  The  name  was  first  applied  to  this  structure 
by  Klein.  The  term  spleen  in.  anatomy  is  used  to  designate  a 
definite  body  of  lymphoid  tissue  which  is  usually  more  or  less 
closely  connected  with  some  part  of  the  mid-gut,  though  it 
may  lie  in  the  mesentery  far  from  the  walls  of  the  gut.  The 
name  is  strictly  morphological  in  itslbearing,  and  does  not 
carry  with  it  the  idea  of  specific  and  localized  functions.  So 
far  as  the  mass  forms  a  discrete  body,  the  term  spleen  is  appro- 
priately applied  to  it,  for  it  serves  to  definitely  mark  the  mass, 
but  when  the  mass  is  absent,  or,  in  other  words,  when  the  tis- 
sue has  other  relations,  e.  g.,  as  in  the  Dipnoi  where  it  is  in- 
closed WITHIN  the  wall  of  the  gut,  we  not  only  do  not  gain  in 
the  accuracy  of  designation,  but  we  detract  from  the  definite- 
ness  of  the  name  as  applied  to  other  forms. 

In  structure,  these  tissues  are  not  to  be  distinguished  from 
each  other,  and  if  the  aggregation  in  the  region  of  the  mid-gut 
is  to  be  called  spleen,  those  in  the  hind-gut  and  fore-gut  are 
likewise  spleens.  We  avoid  difficulties  of  nomenclature  if  we 
reserve  the  term  spleen  for  a  discrete  mass  of  lymphoid  tissue 
which  lies  in  the  mesentery  outside  of  the  walls  of  the  mid- 
gut. 

Professor  Parker  has  done  a  great  service  in  tracing  out  the 
extent  of  the  pancreas  which,  in  the  Dipnoi,  lies  entirely 
within  the  wall^  of  the  gut  between  its  two  coats  and  which 
he  has  described  in  histological  detail  for  the  first  time ;  but 
the  discovery  of  the  pancreas  and  its  ducts  was  made  by  Mc- 
Donnell in  1858.  This  investigator  made  observations  on 
living  material  which  was  afterward  used  for  dissections,  and 
he  clearly  states  that  the  pancreatic  ducts  empty  into  the  mid- 
gut in  company  with  the  bile  ducts.  Melville  added  a  note  to 
McDonneirs  paper  to  the  effect  that  both  spleen  and  pancreas 
were  present  in  the  organ  which  the  latter  called  pancreas. 

No  one  has  yet  pointed  out  the  very  great  significance  which 
the  condition  of  the  pancreas  in  Lepidosiren  has  from  a  compara- 
tive anatomical  standpoint.  It  is  by  far  the  most  primitive 
condition  of  the  organ  known  for  the  vertebrata,  since  it 
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remains  entirely  within  the  intestinal  wall  lying  between  the 
mucous  membrane,  of  which  it  is  an  outgrowth,  and  the  mus- 
cular coat  of  the  gut  and  it  thus  represents  a  very  early  stage 
in  the  ontogency  of  the  organ  as  it  is  developed  in  other  ani- 
mals. 

Professor  Parker  states  that  the  spiral  valve  in  Lepidosiren 
annecteti8  makes  6  or  7  turns.  I  found  in  all  the  specimens 
studied,  and  the  point  was  specially  examined,  that  the  num- 
ber was  uniformly  eight. 

Our  author  attributes  the  statement  to  me  that  Lepidosiren 
lacks  a  distinct  muscular  coat  to  its  stomach,  and  that  in  the 
intestine  the  musculature  is  only  slightly  developed. 

On  page  491  of  my  "  Beitrage  "  I  state :  "  Sowohl  bei  Cera- 
todvs  als  bei  Lepidosireii  sind  die  Wande  des  Vorderdarmes 
aufifallend  diinn.  Bei  der  maceration  traten  zwei  deutliche 
Lagen  von  Muskelzellen  hervor.  Sie  reprasentiren  die  Langs- 
und  die  Ring  muskulater  der  hoheren  Wirbelthiere  und  sind 
sehr  ahnlich  der  Muskelelementen  der  Cyclostomen,  etc." 

The  passage  which  Parker  alighted  upon  to  misconstrue  by 
taking  it  away  from  its  context,  reads  as  follows :  "  Bei  Cera- 
todus  ist  das  Magenende  veshaltnissmassig  viel  weiter  als  bei 
Lepidosiren  (italics  inserted  here).  Eine  deutliche  Muskulatur 
fehlt,  doch  sind  zahlreiche  spindelformige  Muskelzellen  durch 
das  ganze  Bindegewebe  der  submucosa  zerstreut." 

Parker  states  that  he  failed  to  find  the  lobulation  of  the  kid- 
neys in  Protopteras  as  described  by  me  for  the  older  individuals. 
My  observations  were  made  on  a  specimen  42  cm.  long.  The 
lobules  were  well-marked,  but  not  so  numerous  or  so  sharply 
defined  as  in  Ceratodus.  He  concurs  in  my  statement  that  the 
so-called  male  organs  of  writers  previous  to  1884,  were,  in  all 
probability,  only  immature  female  organs.  Parker  describes 
the  presence  of  two  vibratile  filaments  in  the  spermatozoan  of 
Protopteras  and  considers  this  condition  unique  among  verte- 
brates. I  have  observed  the  same  structure  in  ripe  sperma- 
tozoan of  Rhinoptera  bonasus.  My  observations  were  made  on 
July  13, 1889,  at  the  Marine  Biological  Laboratory,  and  it  was 
found  that  the  apparently  single-headed,  double-tailed  sperm- 
atozoan resolved  itself  into  a  simple,  straight  filament,  possess- 
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ing  a  thickened  body  in  the  middle  with  a  tapering  filament 
given  off  from  either  end  of  it.  The  only  difierence  between 
the  two  ends  of  the  central  body  of  the  sperm-cell  was  the  pres- 
ence of  the  nucleus  at  one  end  from  which  the  longer  filament 
was  given  off.  During  life,  both  of  these  filaments  are  spirally 
but  loosely  coiled  about  one  another,  and  during  progressive 
motion  this  arrangement  gives  rise  to  the  appearance  of  a  vi- 
bratile  membrane  spirally  placed  on  the  tail.  On  adding 
Perenyi's  fluid  to  the  sperm,  the  cells,  one  and  all,  flew  out 
straight  and  rigid,  and  the  refractive  body  (nucleus  ?)  became 
very  distinct  in  each.  I  have  observed  this  structure  in  other 
fish  spermatozoa,  but  never  so  distinctly  marked  as  in  the  cow- 
nosed  skate.  It  is  possible  that  the  double  tail  of  Proiopterus 
will  be  found  to  be  constructed  after  this  plan. 

Owing  to  the  very  great  scarcity  of  specimens  of  Lepidosiren 
paradoxal  it  may  be  of  interest  to  many  to  have  a  list  of  the 
known  examples  with  their  present  resting  places. 

The  following  is  a  table  of  all  the  South  American  speci- 
mens of  Lepidosiren  yet  taken  and  recorded : 


Specimen 

Discovered 
by 

Locality. 

Size. 

1 
Condition.  1  Museum. 

No.  1 

Nattcrer 

Borba  on  the  R.  Madeira, 

I 

183«. 

3  ft.  9  in. 

Dissected  ,    Vienna 

No.  2 

Na  terer 

Villa  Nova  on  the  R.  Ma. 

1 

deira,  1836. 

1  ft.  10  in. 

Dissected      Vienna 

No.  8 

Unknown 

Unknown,  1840. 

'      Paris 

No.  4 

Castelnau 

Ucayali  River,  1847. 

Dissected 

Paris 

No.  5| 

DrJ.Barbosa 
Rodriguez 

\  Igrap^  de  Aterro,  (Ma- 
;     n&os),  1886. 

in  cm.  85,  female 

Whole 

Florence, 
Italy. 

No.  6 

Rodriguez 

Autaz,  Madeira  River/87 

in  cm.  40 

Whole 

Florence, 
luly. 

The  fifth  specimen  was  a  female  with  well-developed  eggs, 
which  was  caught  in  August,  1886.  It  was  85  cm.  in  length, 
and  28  cm.  in  girth  at  thep  ectoral  appendages.  The  body  is 
distinctly  cylindrical  in  shape,  but  somewhat  flattened  on  the  ab- 
dominal surface  where  the  scales  are  bigger,  thicker  and  lighter 
in  color.  The  tail  is  short  and  much  compressed,  and  is  provided 
with  an  irregularly-rounded  caudal  fin,  which  is  not  continued 
cephalad  as  a  true  median  fin,  but  only  as  a  slight  keel  to  the 
middle  of  the  back.    The  fin  rays  of  the  caudal  portion  are 
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cartilaginous.  The  pectorals  land  pelvic  appendages  lack  a 
membranous  edging.  The  pectorals  are  slender  and  com- 
pressed, while  the  pelvic  appendages  are  stouter  and  conical 
in  shape. 

The  scales  are  disposed  in  longitudinal  rows,  10  in  each,  and 
are  of  a  dark  brownish  purple  color,  with  distinct  blotches 
except  on  the  belly.  The  lateral  line  is  double.  The  eyes  are 
small  and  lie  beneath  the  skin.  The  branchial  openings  are 
very  narrow,  and  are  protected  by  thick  fleshy  flaps.  •  Exter- 
nal gills  are  absent,  and  the  internal  gills  cannot  be  seen 
through  the  deep  and  narrow  branchial  slit.  The  mouth  has 
fleshy  lips.  The  gill-clefts  are  four  in  number,  tt  e  fourth  being 
much  reduced.  The  three  free  branchial  arches  are  fringed 
with  conical  papillae.  The  cloacal  opening  lies  10  mm.  to  the 
left  of  the  median  ventral  line. 

The  sixth  specimen  comes  from  the  same  hands,  and  is  in 
the  Florence  Natural  History  Museum. 

It  is  much  to  be  desired  that  these  well-preserved  specimens 
may  become  the  means  of  clearing  up  many  points  in  our 
account  of  the  anatomy  of  the  Dipneumonous  Dipnoi. 

*  Jenaiscbe  Zeitschrift  Bd.  XI,  1885. 

'  Schneider,  A.,  Uber  die  Flosen  der  Dipnoi  und  die  Systemalik  yon  Lepidosiren  und 
Proiopterm,  Zoologischer  Anzeiger,  No.  231,  1886. 

*  Baor,  G.,  Lepidosiren  par adoxa.     Zoologischer  Jahrbiicher,  II,  1887. 

^  The  following  notes  on  the  statements  given  by  different  authors  may  be  of  interest 
in  this  connection : 

Wiedersbeim  (Lchrbucb,  p.  608)  says /V^/^/^rvj  has  6 gill-bars  and  5  gill-slit«,  with 
three  and  one-half  gills. 

Owen  (Comp.  Anat..  p.  468-481,  '82,  *85,  *86)  gives  the  same  number  of  gill-bars, 
bnt  says  that  there  are  2  biserial,  and  1  unisenal  gill,  besides  which  there  is  the 
opercular  gill  attached  to  the  membrane  supported  by  the  hyoid.  That  **  three  seem- 
ingly analogous  filaments  (i.e.,  analogous  to  the  embryonic  external  gills  of  Elasmo- 
branchs)  are  retained  on  each  side  for  a  longer  period  in  Lepidosiren  anneciensy  but 
lo«e  their  vascular  and  respiratory  character  before  they  are  absorbed.'* 

Parker  gives  (Trans.  Roy.  Irish.  Acad.,  V.  30,  pt.3,  p.  161)  5  gill-bars  and  4  gill- 
clefts,  exclusive  of  the  spiracle  or  hyobranchial. 

There  is  a  difference  of  one  gill-bar  between  Parker  and  all  other  observers.  There 
is  a  further  discrepancy  among  observers  as  to  the  number  of  gills.  In  the  case  of 
Lepidosiren paradoxa^  Bischof!  and  Hyrtl  disagree  as  to  the  number  of  hemibrsnchs, 
the  former  describing  the  same  arrangement  of  gills  ioxparadoxa  as  exists  in  anneciens^ 
but  Hyrtl,  who  worked  over  the  same  specimen.«,  says  that  the  gill- plates  are  absent  on 
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the  first  and  last  ardies,  only  a  trace  of  them  being  ob^rvable  on  the  fifth.  Since  Hjrrtl 
studied  the  m  iterial  after  Bischoff  had  dissected  it,  it  seems  probable  that  these  gill 
filaments,  being  tender  in  nature,  were  broken  away  during  the  previous  study,  leaT- 
ing  only  the  **  fadenfbrmigen  Zotchen"  found  by  Hyrtl. 

«  Parker,  W.  N. ,  Anat.,  Physiol.  q{ Proiopterut,  Trans.  Irish  Acad.,  1892. 

'Owen,  R.,  Corap.  Anat  Vertebrates  and  Description  of  Lepidosircn  annectens 
Trans.  Linn.  Soc,  XVII. 

^  Giglioli,  Lfpidosiren  paradoxOf  Nature,  1892. 

^  McDonnel,  Anatomy  and  Physiology  of  Lepidosiren  annectens ^  1854. 

^^  Bischoff,  Th.  L. ,  Lepidosiren  paradoxal  Leipzig,  1840. 

11  Hjrrtl,  J.,  Lepidosiren paradoxa^lS^. 

1 2  Klein,  BeitrSlgezur  Anatomic  ^.Lepidosiren  annectens^  Jahrb.  d.  ver.  f.  Naturk.  in 
Wart,18tJ4,XX. 

1  *  Burckhardt,  R.,  Das  Nervensystem  der  Dipnoern  (Protopterus  nnneciens)  1892. 
1*  Wiederiheim  Grundriss  der  vcrgl.  Anat.  2te  ed.  1893. 
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ANIMAL  INTELLIGENCE.- 
By  Jas.  Weir,  Jr.,  M.  D. 

"  Intelligence  is  a  conservative  principle,  and  will  always 
direct  eflPort  and  use  into  lines  which  will  be  beneficial  to  its 
possessor.  "^  This  definition  of  intelligence  is  peculiarly  appli- 
cable to  the  lower  animals,  inasmuch  as  it  does  not  convey 
any  idea  of  a  purely  intellectual  operation  of  the  mind.  Every 
instance  of  ratiocination  in  the  lower  animals,  has  its  origin 
in  the  fundamental  principle  of  benefit  to  the  animal  evincing 
this  faculty  of  reason.  The  words,  reason  and  intelligence,  are, 
in  a  measure,  synonymous,  for  without  intelligence,  reason  can 
not  exist  and  vice  i;ersa— without  reason  there  can  be  no  intel- 
ligence. They  are  both  psychic  factors,  dependent  each  upon 
the  other.  The  lower  animals  do  not  evince  a  high  degree  of 
intelligence,  yet  high  enough  to  lift  the  mental  operation 
above  the  automatic  and  spontaneous  action  generally  called 
— instinct.  Instinct  itself  is,  in  a  certain  sense,  a  process  of 
intelligence,  though  its  immediate  operations  may  not  be  due 
to  reason.  Instinct  involves  mental  operations ;  if  it  did  not 
it  would  simply  be  reflex  action.  It  is  heredity  under  a  special 
name.  The  father  transmits  his  mental  peculiarities  as  well 
as  his  corporeal  individualites  to  his  son.  The  experiences 
of  thousands  of  years  leave  their  imprint  on  the  succeeding 
generations  until  deductions  and  conclusions  drawn  from 
these  experiences  become  in  man,  that  psychic  essence  called 
mind.  The  lower  animals  pass  through  a  like  experience 
and  arrive,  each  in  his  own  sphere  and  degree,  at  a  kindred 
mental  destination. 

Reflex  action  is  simply  muscular  adaptation  excited  by 
appropriate  stimulation  without  mental  cognizance.  Instinct 
has  always  a  mental  element;  and  the  lowest  animal  that 
lives  is  no  more  governed  by  reflex  action  than  is  man  him- 
self.     The  action  of  a  spider  spinning  her  web,  is  just  as  vol- 

"Cope:  Origin  of  the  Fittest,  p.  40. 
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untary  and  is  as  much  under  mental  direction  and  control,  as 
the  action  of  a  carpenter  building  a  house.  That  the  very 
lowest  forms  of  animal  life  give  evidences  of  intelligence  can 
no  longer  be  denied.  A  very  common  rotifer  whose  body  is 
cup-shaped  and  whose  tail  is  armed  with  forceps,  has  been 
seen  to  seize  a  larger  specimen  with  its  forceps  and  thus 
attach  itself  to  its  cup.  The  larger  rotifer  immediately  swung 
itself  violently  about  until  it  met  a  piece  of  weed,  this  it  seized 
witii  its  forceps  and  began  "  the  most  extraordinary  move- 
ments which  were  obviously  directed  toward  ridding  itself  of 
its  encumbrance. "  This  it  finally  succeeded  in  doing,  and 
the  entire  scene  was  so  like  intelligent  action  that  the  observer 
concludes  "  so  that  if  we  were  to  depend  upon  appearances 
alone,  this  one  observation  would  be  suflBcient  to  induce  me  to 
attribute  conscious  determination  to  these  microscopical  organ- 
isms. "^  Conscious  determination  and  ratiocination  is  found  in 
animals  as  low  down  in  the  scale  of  animal  life  as  the  Rhizo- 
poda.  Aethalia  will  confine  themselves  to  the  water  in  a 
watch-glass  in  which  they  are  placed,  but  when  the  glass  is 
placed  on  sawdust,  they  will  leave  the  water  and  go  to  the 
dust — their  natural  habitat.'  These  rhizopoda  are  content  to 
remain  in  the  water,  as  long  as  there  is  no  sawdust  in  their 
vicinity,  but  as  soon  as  they  recognize  the  sawdust  through  the 
glass,  they  crawl  over  the  rim  of  the  latter  to  get  into  a  more 
pleasing  abode.  This  is  a  •wonderful  example  of  conscious 
determination  to  be  found  in  an  organism  so  low  in  the  scale 
of  life.  Once,  while  examining  some  fungal  cells.  Carter  saw 
a  still  more  wonderful  instance  of  intelligence  in  a  rhizopod. 
He  noticed  that  one  of  the  spore  cells  had  ruptured  and  that 
grains  of  starch  were  escaping  from  the  crevice.  Suddenly  an 
adinophrys  came  into  the  field  of  vision  and  proceeding  to  the 
ruptured  cell  seized  a  grain  of  starch  and  then  retired  to  some 
distance.  Presently  it  returned  to  the  same  cell  and  extracted 
another  grain  through  the  crevice.  "  All  this  was  repeated 
several  times  showing  that  the  adinophrys  knew  that  those 
were  nutritious  grains,  that  they  were  contained  in  this  cell, 

^Romanes:  Animal  Intellij^ence,  p.  18. 
^H.  J.  Carter :  Annals  of  Natural  History. 
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and  that,  although  each  time  after  incepting  a  grain  it  went 
away  to  some  distance,  it  knew  how  to  find  its  way  back  to 
the  cell  again  which  furnished  this  nutriment.  "*  Oysters 
taken  from  a  bank  never  uncovered  by  the  sea,  open  their 
shells,  lose  the  water  within  and  soon  die;  but  oysters  kept  in 
a  reservoir  and  occasionally  left  uncovered,  learn  to  keep  their 
shells  closed  and  live  much  longer  when  taken  out  of  the 
water.*  This  is  an  act  of  intelligence  due  directly  to  experience 
without  even  the  factor  of  heredity.  It  is  an  instance  of 
almost  immediate  adaptation  to  surrounding  circumstances 
One  would  not  expect  to  find  examples  of  animal  intelligence 
in  such  a  low  order  as  the  Hdlcidsej  yet  several  instances  can 
be  adduced  where  snails  have  not  only  shown  ratiocination, 
but  have  also  evinced  love  and  affection. 

A  gentleman  fixed  a  land-snail,  with  the  mouth  of  the  shell 
upward,  in  a  chink  of  a  rock.  The  animal  protruded  its  foot 
to  the  utmost  extent  and,  attaching  it  above,  tried  to  pull  the 
shell  vertically  in  a  straight  line.  Then  it  stretched  its  body 
to  the  right  side,  pulled,  and  failed  to  move  the  shell.  It  then 
stretched  its  foot  to  the  left  side,  pulled  with  all  its  strength 
and  released  the  shell.  There  were  intervals  of  rest  between 
these  several  attempts,  during  which,  the  snail  remained 
quiescent.^  Thus  we  see  that  it  exerted  force  in  three  direc- 
tions, never  twice  in  the  same  direction,  which  fact  proves 
conscious  determination  and  no  slight  degree  of  intelligence. 
An  observer,  Mr.  Lonsdale,  placed  two  snails  in  a  small  and 
badly  kept  garden.  One  of  them  was  weak  and  poorly  nour- 
ished, the  other  strong  and  well.  The  strong  one  disappeared 
and  was  traced  by  its  slimy  track  over  a  wall  into  a  neighbor- 
ing garden  where  there  was  plenty  of  food.  Mr.  Lonsdale 
thought  that  it  had  deserted  its  mate,  but  it  subsequently 
appeared  and  conducted  its  comrade  over  the  wall  into  the 
bountiful  food  supply  of  the  neighboring  garden.  It  seemed 
to  coax  and  assist  its  feeble  companion  when  it  lingered  on 
the  way.^      Here  we  see  not  only  an  example  of  memory  and 

nbid. 

*Dicquemase:  Journal  de  Physique,  Vol.  XXVIII,  p.  244. 
•While  :   A  Londoner's  walk  to  Edinburgh,  p.  155. 
U)arwin  :  Descent  of  Man,  pp.  262-3. 
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discrimination,  but  also  of  affection  and  solicitude.  After  the 
snail  had  made  its  voyage  of  discovery,  with  rare  unselfish- 
ness and  true  affection,  it  remembered  its  sick  mate  and 
returned  for  it. 

Beneath  the  pavement  in  front  of  my  door,  a  wasp  {Vespa 
nigra)  has  her  nest.  The  entrance  to  this  nest  is  at  the  bottom 
of  a  jsulcus  formed  by  t^wo  parallel  bricks.  I  rolled  a  piece  of 
paper  into  a  compact  wad  and  placed  it  between  the  bricks  and 
over  the  entrance  during  her  absence.  When  she  returned 
she  seized  the  paper  with  her  jaws  and  forelegs  and  endeav- 
ored to  pull  it  away.  This  was  prevented  by  the  interposition 
of  the  brick  on  which  she  stood.  She  then  went  to  the  other 
side  and  tried  again.  Here  she  failed  for  the  same  reason. 
She  then  descended  into  the  little  gully  between  the  bricks 
and  easily  removed  the  wad.  When  she  again  left  the  nest,  I 
replaced  the  paper,  and  on  her  return  she  went  through  the 
same  performance  as  at  first.  Again  I  replaced  it,  but  the 
third  time  she  went  at  once  into  the  gvlly  and  removed  the  obstruc- 
tion. This  she  did  three  times  in  succession.  Comment  is 
hardly  necessary.  The  evidences  of  memory  and  ratiocination 
ate  too  patent  to  be  denied.  Some  members  of  another  family, 
distantly  related  to  the  Helicidse,  the  limpets,  show  evidences 
of  intelligence,  inasmuch  as  they  have  a  very  accurate  mem- 
ory of  direction.  Limpets,  when  at  rest,  live  at  certain  fixed 
domiciles.  When  hungry,  they  leave  these  homes  in  search  of 
food,  but  invariably  return  to  them  as  soon  as  they  have  satis- 
fied their  hunger.  One  very  pointed  instance  of  this  homing 
sense  is  given  by  Hawkshaw,  a  most  careful  and  exact 
observer.  A  limpet  had  made  a  clearing  on  a  sea  weed  cov- 
ered block  of  chalk.  In  the  center  of  this  clearing  was  a 
pedestal  of  flint  which  projected  an  inch  or  more.  On  the  top 
of  this  flint  pedestal  the  limpet  had  taken  up  its  abode.  The 
cleared  space  had  several  hollows  where  the  animal  could 
have  easily  sheltered  itself,  but  it  preferred  to  return  to  its 
exposed  home  after  each  of  its  excursions.^ 

Not  many  years  ago,  a  French  exhibitor  with  a  trained 
company  of  fleas  passed  through  the  country.    These  insects 

^Hawkshaw  :  Journal  Linn.  Soc,  Vol.  XIV,  p.  406. 
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had  been  taught  to  march  and  counter-march,  to  dance,  to 
feign  death,  to  pull  miniature  coaches,  etc.,  etc.  While  this 
does  not  evince  voluntary  ratiocination,  it  shows  that  fleas 
think  and  are  capable  of  receiving  instruction.  "  When  we 
consider  the  habits  of  ants,  their  social  relations,  their  large 
communities,  and  elaborate  habitations,  their  roadways,  their 
possession  of  domestic  animals,  and  even,  in  some  cases,  of 
slaves,  it  must  be  admitted  that  they  have  a  fair  claim  to  rank 
next  to  man  in  the  scale  of  intelligence.  '^ 

When  Lubbock  says  that  the  ant  ranks  next  to  man  in  the 
scale  of  intelligence  he  does  not  err.  The  superior  intelligence 
of  the  ant  has  been  recognized  and  commented  on  by  man 
since  the  very  inception  of  history.  The  wisest  man  of  his 
day.  King  Solomon,  uses  the  ant  to  point  a  moral.  He  con- 
siders her  intelligence  and  industry  worthy  of  emulation,  and 
says  to  the  sluggard  :  "  Go  to  the  ant,  consider  her  ways  and 
be  wise. "  This  one  factor,  intelligence,  and  the  faculty  of 
intercommunicating  intelligently,  makes  a  colony  of  ants  a 
perfect  society.  Their  social  relations  make  it  a  model  repub- 
lic. Ants  are  true  socialists;  communists  of  an  ideal  type. 
Their's  is  a  patriotism  sublimely  grand  in  its  total  self  abnega- 
tion. The  commonwealth  is  everything — individual  weal  is 
not  considered.  Man  is  susceptible  to  individual  attachments 
which  form  the  basis  of  his  happiness.  The  affection  of  ants, 
on  the  contrary,  is  a  patriotism  that  is  extended  to  the  whole 
community,  "  never  distinguishing  individuals,  unless,  as  in 
the  instance  of  the  communal  mother,  connected  with  the 
furtherance  of  the  common  good."*^  Ants  can  undoubtedly 
communicate.  A  short  while  ago  I  crushed  a  pismire  in  the 
track  usually  taken  by  the  members  of  a  colony  inhabiting 
the  hollow  of  a  beech  tree  standing  in  my  yard.  A  soldier 
ant  came  along  presently  and,  smelling  the  blood  of  his  mur- 
dered companion,  was  seized  with  a  panic  terror,  and  rushed 
away  into  the  nest.  He  shortly  returned  with  thirteen  com- 
panions and  made  a  slow  and  careful  reconnoissance  of  the 
dead  body  and  its  surroundings.    Then  all  of  them  examined 

*Lubbock :  Ants,  Bees,  and  Wafps,  p.  1. 

"Kirby  and  Spcnce :  Entomology—**  Perfect  Society.  " 
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the  corpse,  and,  having  satisfied  themselves  that  their  sister 
was  dead,  returned  to  the  nest.  In  a  few  moments  a  large 
worker-ant,  accompanied  by  two  soldier  ants,  came  out  and 
proceeding  to  the  body,  picked  it  up  and  carried  it  down  the 
tree  to  the  ground.  They  then  went  beneath  the  grass  and  I 
lost  sight  of  them.  Their  every  action  seemed  to  me  to  be 
governed  by  an  almost  human  intelligence.  The  discoverer 
of  the  murder  hurried  into  town,  gave  the  alarm,  and, 
quickly  gathering  some  of  his  companions,  went  out  in 
search  of  the  murderer.  On  discovering  that  their  companion 
was  dead  and  her  slayer  absent,  they  C£ime  back  to  town  and 
sent  out  a  burial  party. 

The  ant  is  the  only  animal  except  man,  which  has  slaves 
and  domestic  animals.  Their  intelligence  is  so  highly 
developed  that  they  make  a  perfect  success  in  rearing  their 
cattle  and  in  capturing  their  slaves.  The  cattle  of  the  ants 
are  of  the  order  AphididsR,  The  herdsmen  of  these  aphidian 
cattle  can  be  seen  patroling  the  shrubs  on  which  the 
aphides  are  grazing.  On  them  devolves  the  care  of  the 
herds.  They  bring  them  out  in  the  morning  and  carry  them 
back  at  night.  They  gather  the  eggs  of  the  aphides, 
carry  them  into  a  specially  built  nursery,  attend  them  care- 
fully until  the  young  aphides  are  hatched  out,  and  then  carry 
them  to  the  shrubs  most  liked  by  them  for  food.  Some 
strange  senses  enable  them  to  recognize  one  another — an  ant  of 
the  same  species,  but  coming  from  another  nest,  is  immediately 
recognized  as  a  stranger  and  at  once  attacked.  If  the  eggs  of 
one  ant  colony  are  hatched  out  in  another  of  the  same  species, 
the  young  ants  are  at  once  known  to  be  strangers  and  intrud- 
ers. This  far  transcends  our  intelligence.  What  mother 
could  recognize  her  infant  if  it  were  born  in  the  dark  and  she 
had  never  seen  it?  Again,  if  the  larvae  of  ants  are  removed, 
hatched  outside  of  the  nest,  and  then  returned,  the  ants  at 
once  recognize  them  as  kinsmen  and  receive  them  into  the 
nest."  Tliat  ants  and  bees  do  communicate  intelligently  is  no 
longer  denied.    Their  means  of  communication  is  not  defi- 

**Lubl>ock ;  Ants.  Bees,  and  Wasps,  p.  119,  el.  scq. 
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nitely  known,  but  it  is  the  opinion  of  most  scientists  that  it  is 
through  their  antennae. 

I  once  saw  wonderful  evidences  of  this  power  of  intelligent 
communication  while  watching  a  battle  between  Lcmvs  niger 
and  LasiuB flavuB,  The  black  ants  were  on  a  foray;  the  booty 
in  question  being  a  large  herd  of  aphides  owned  by  the  yellow 
ants.  The  yellow  ants  had  a  commissariat  department  and 
an  ambulance  corps.  I  frequently  saw  them  drop  to  the 
rear  during  the  battle  and  partake  of  refreshments.  Those 
slightly  wounded  were  also  attended  to  by  the  ambulance 
corps.  The  black  ants  were  in  light  marching  order,  and  had 
neither  of  these  conveniences  and  necessary  adjuncts.  These 
ants  seemed  to  be  governed  by  a  high  order  of  intelligence  in 
this  battle.  The  yellow  ants  repeatedly  sent  back  to  their 
village  for  reinforcements  and  in  this  instance  were  victorious. 
They  were  not  so  fortunate,  however,  in  a  second  battle  I  wit- 
nessed, a  short  time  afterward.  Their  antagonists  were  of  the 
same  species  as  in  the  first  battle,  but  from  a  different  colony. 
In  this  second  battle  the  yellow  ants  were  all  slain,  and  their 
herds  of  aphides  carried  off  by  tlieir  conquerors. 

The  bee  ranks  next  to  the  ant  in  point  of  intelligence  and  I 
have  witnessed  numerous  instances  of  ratiocination  in  these 
interesting  little  animals.  My  bee-house  is  built  of  brick, 
without  windows  and  has  only  one  small  door.  The  hives  are 
made  of  glass  and  covered  with  thick  curtains  of  muslin. 
This  renders  observation  very  easy.  On  one  occasion  I 
noticed  that  from  some  cause,  a  comb  had  become  detached 
and  was  in  danger  of  falling  to  the  floor.  The  bees  had 
noticed  this  before  it  had  become  apparent  to  me,  and  had 
begun  to  provide  against  disaster.  They  rapidly  built  a 
broad,  thick  support  of  wax  between  the  endangered  comb 
and  the  one  next  to  it,  thus  securing  it  firmly.  They  then 
reattached  the  detached  comb  securely  to  the  roof  of  the  hive. 
When  this  had  been  done,  they  took  away  the  temporary 
support  and  used  the  wax  elsewhere.  When  men  see  a  wall 
out  of  plumb  and  in  danger  of  falling,  they  use  like  methods 
to  prevent  disaster.  De  Fravi^re  says  that  bees  have  a  num- 
ber of  tones  which  they  emit  from  the  stigmata  of  thorax  and 
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abdomen  and  by  which  they  communicate  information." 
When  a  bee  arrives  with  important  news  she  emits  several 
shrill  notes  and  taps  a  comrade  with  her  antennae  ;  this  com- 
rade passes  the  news  to  another,  this  to  another  and  so  on 
throughout  the  hive.  If  the  news  is  pleasing  all  remains 
orderly,  but  if  the  news  presages  danger,  great  excitement 
arises.  The  news  of  danger  is  always  carried  first  to  the  queen 
as  the  most  important  person  in  the  community.^  I  have 
heard  these  tones  and  believe  with  De  Fravifire  that  bees  com- 
municate information  in  this  way.  The  queen  emits  a  tone 
which  is  different  from  those  of  the  workers.  When  the  queen 
makes  a  progress  through  the  hive  while  laying  eggs,  she  fre- 
quently emits  this  cry.  As  soon  as  the  workers  hear  it,  they 
bow  their  heads  and  remain  quiescent  for  several  seconds. 
Both  ants  and  bees  show  great  affection  for  their  young. 
They  feed  and  cleanse  them  and  assist  them  in  every  way 
possible.  The  young  ant  is  shown  all  of  the  devious  path- 
ways and  corridors  in  the  habitation  by  the  older  ants,  and 
her  first  visit  into  the  world  is  made  with  several  chaperones. 
There  is  a  spider  peculiar  to  this  locality  (Daviess  Co.,  Ky.) 
which  I  have  never  seen  elsewhere  and  which  I  have  not  seen 
described.  This  spider  spins  two  webs ;  one  is  a  trap  set  for 
the  procurement  of  her  food,  the  other  is  built  for  the  gratifi- 
cation of  an  aesthetic  feeling  hardly  to  be  expected  in  an  ani- 
mal so  low  in  the  scale  of  animal  life.  This  latter  web  is 
generally  spun  in  the  angle  formed  by  two  walls,  and  always 
where  the  early  morning  sun  can  shine  on  it  for  several  hours. 
Through  the  center  of  the  web,  reaching  from  one  extremity 
of  its  long  diameter  to  the  other,  the  spider  spins  a  ribbon  of 
silk  about  an  inch  broad.  This  ribbon  is  very  beautiful.  The 
mesh  is  as  closely  woven  as  silk  itself,  and  shines  in  the  sun- 
light like  a  band  of  silver.  As  soon  as  the  sunlight  falls  upon 
this  web,  the  spider  makes  her  appearance  and  walks  slowly  up 
and  down  her  glittering  roadway.  She  is  not  at  all  timid  and 
I  have  watched  her  for  hours  at  her  strange  performance. 
She  irresistibly  reminded  me  of  some  well  dressed  woman  who 

"Romanes :  Animal  Intelligence,  p.  158. 
"Ibid. 
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was  out  for  a  morning  walk.  She  never  left  this  ribbon  to 
secure  food,  though  I  tempted  her  frequently  with  insects. 
After  an  hour  or  two  of  promenading,  she  would  leave  this 
web  and  go  to  her  trap-web,  which  is  generally  situated  near 
her  place  of  amusement.  This  she  kept  up  day  after  day 
until  the  duties  of  maternity  called  her  elsewhere.  I  have 
never  seen  the  male.  There  is  but  one  .other  instance  in  the 
animal  kingdom  where  an  animal  builds  a  special  place  of 
amusement.  That  animal  is  the  bower  bird,  of  which  mention 
will  be  made  further  on. 

Curiosity  is  largely  developed  in  birds.  The  blue  jay  is  the 
most  curious  as  well  as  the  most  voluble  of  all  birds.  I  have 
been  able  to  diflferentiate  twenty-three  distinct  utterances  in 
the  language,  if  I  may  use  the  word,  of  the  jay.  On  one  occa- 
sion, I  left  a  glass  jar  containing  three  newts,  on  a  large  block 
of  sandstone  in  my  front  yard.  It  had  not  been  there  long 
before  a  jay  flew  down  to  examine  it.  One  of  the  newts  made 
a  quick  motion,  and  uttering  a  cry  of  surprise  the  jay  flew  to 
a  tree  overhead.  He  remained  quiet  for  an  instant,  as  if  in 
profound  thought.  He  then  uttered  his  assembly  call  and 
birds  of  all  kinds  came  hurriedly  flying  up  in  answer  to  it. 
In  a  few  moments  I  noticed  in  the  surroundings  trees,  jay- 
birds, wood-peckers,  sap-suckers,  cat  birds,  song  sparrows,  ori- 
oles, mocking-birds,  blackbirds,  pee-wees  and  flickers.  They 
made  a  terrible  outcry,  but  suddenly  became  silent,  when  the 
jay,  which  had  called  them  together,  flew  down  to  the  rock. 
Several  of  his  most  courageous  brethren  immediately  followed 
him.  He  went  up  to  the  jar,  and  made  a  careful  examination 
of  it  and  its  contents,  all  the  while  uttering  a  low  querulous 
monologue.  Suddenly  he  uttered  three  loud,  peculiar  cries 
and  flew  away.  The  assembly  then  dispersed.  On  another 
occasion  I  noticed  a  jay  sitting  silent  and  absorbed  on  the  roof- 
tree  of  a  grape  arbor.  He  appeared  to  be  watching  something 
beneath  him  very  intently.  On  focusing  him  in  my  glasses,  I 
discovered  ihat  he  was  in  a  state  of  great  excitement  and 
trembling  all  over.  I  noticed  the  direction  of  his  gaze  and  soon 
saw  the  object  of  his  regard.  A  large  male  cat  was  stalking 
a  hare  and  was  just  crouching  to  make  his  spring.     He  sprang 
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at  the  hare,  but  his  jump  fell  short,  and  the  hare  bounded  away 
in  safety.  And  then  the  jay -bird  seemed  to  be  fairly  overcome 
with  delight.  He  trounced  himself  up  and  down,  screaming 
with  sarcastic  laughter.  He  seemed  to  be  jeering  and  ridicul- 
ing the  cat  to  his  fullest  extent,  and  the  cat  seemed  to  under- 
stand him.  He  dropped  his  tail  and  disappeared  in  the 
bushes.  The  jay  uttered  one  last  note  of  derision  and  then 
flew  away. 

I  once  saw  a  very  young  cockerel  come  up  behind  an  elderly 
hen  and  suddenly  embrace  her.  When  she  discovered  the 
youth  of  her  assailant,  her  surprise,  indignation  and  wrath 
was  perfectly  apparent  and  very  laughable.  Birds  show  a 
distinct  individuality  in  nest  building.  No  two  pair  of  birds, 
even  of  the  same  species,  build  nests  alike.  To  the  casual 
observer  they  appear  alike,  but  to  the  careful  and  experienced 
nest  hunter,  there  is  a  marked  originality  in  each  nest.  The 
general  forms  are  the  same,  but  each  pair  of  architects  leave 
the  impress  of  individual  genius  on  their  particular  nest. 
Three  pairs  of  cardinals  have  been  nesting  in  my  garden  for 
several  years.  If  shown  the  nest,  I  can  tell  the  pair  of  birds 
which  built  it.  Wallace  gives  an  instance  of  original  nest 
building.  Several  pairs  of  bullfinches  were  taken  to  Australia 
when  quite  young.  When  they  came  to  build  their  nests, 
they  built  them  totally  unlike  those  of  the  English  bullfinch. 
They  were  long  and  round,  like  those  of  the  oriole,  only  the 
entrance  was  at  the  bottom.^*  Some  birds  have  developed 
aesthetic  feeling  and  have  a  well  marked  love  for  the  beautiful. 
Certain  humming  birds  decorate  their  nests  with  beautiful 
pieces  of  lichen  which  they  fasten  on  the  outside.  Feathers 
and  various  colored  mosses  are  used  for  the  same  purpose.^* 
Darwin  asserts  that  the  curious  structures  of  the  bower 
birds  are  pleasure  houses,  built  by  the  birds  for  their  own 
amusement  and  sports.^*  These  bowers  are  not  nests  and 
are  never  continuously  occupied  by  the  birds.  The  nests  are 
built  in  the  jungle  some  distance  from  the  bowers.    The  birds 

'♦.A.  R.  Wallace;  Darwinism. 

"Gould  :  Birds  of  Australia,  Vol.  I,  p.  442. 

'•Darwin:  Descent  of  Man,  pp.  92,  40(). 
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first  build  a  platform  of  sticks  and  twigs,  all  of  the  knots  and 
short  twigs  being  turned  toward  the  ground,  thus  giving  a 
perfectly  smooth  floor.  The  bower,  an  oblong,  oval  structure, 
open  at  both  ends,  is  then  erected  on  this  platform.  This  is 
also  made  of  twigs,  with  all  projections  turned  outward.  The 
entrance  to  this  bower  is  decorated  with  feathers,  bones, 
shells,  mosses  and,  in  fact,  any  gaily  colored  article  which  the 
bird  can  procure.  Evidences  of  intelligence  in  the  higher 
orders  of  animals  are  so  patent  that  even  the  most  casual  and 
superficial  observer  can  see  them.  The  cat,  the  horse,  and  the 
dog  are  nearer  to  man  in  his  daily  life  than  any  other  animal, 
and  instances  of  their  intelligence  are  very  numerous. 

I  present  here  a  letter  of  Mr.  J.  Gibson  Taylor,  Owensboro, 
Ky.,  in  which  he  relates  a  remarkable  instance  of  ratiocination 
in  a  dog.  "  The  dog,  a  water  spaniel,  had  gone  after  a  stick 
flung  upon  the  ice  of  a  pond  about  twenty  feet  distant  from 
shore.  The  water  was  about  five  feet  deep.  The  ice  gave 
way.  The  dog  went  under  the  water  several  times  in  swim- 
ming about  the  enlarged  space  made  by  attempting  to  regain 
the  surface  of  the  ice,  which  gave  way  under  his  weight.  He 
became  thoroughly  chilled  by  much  confused  swimming 
about  in  a^circle,  seeking  some  point  at  which  the  ice  would 
bear  his  weight.  I  reached  a  limb  to  him  and  calling  him  by 
name  shortly  got  his  attention.  He  placed  his  paws  upon  the 
ice  and  seemed  to  listen  intently  as  I  extended  the  limb  tow- 
ard him,  the  ice,  meanwhile,  sinking  under  his  weight  as  he 
looked  at  me.  He  caught  the  limb  between  his  teeth  and  I 
assisted  him  by  pulling  him  toward  me  upon  the  thicker  ice 
inshore.  Finally  the  ice  became  strong  enough,  about  15 
feet  from  shore  to  sustain  his  weight.  So,  still  with  his  teeth 
locked  on  the  stick,  I  pulled  him  on  the  thicker  ice  and 
across  the  surface  to  the  shore." 

Here  the  dog,  fully  seeing  his  danger,  and  understanding 
the  purport  of  the  stick  thrust  out  to  him  by  his  master, 
grasped  it  with  his  teeth,  and  held  on  until  he  was  dragged 
into  safety.    Could  man  do  more  or  reason  better? 
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NOTES   ON   A   COLLECTION   OF   MOLLUSKS  FKOM 

NORTH  WESTERN  LOUISIANA,  AND  HAR- 

RISON  COUNTY,  TEXAS. 

By  T.  Wayland  Vaughan. 

introductory  remarks. 

For  several  years,  while  resident  in  Louisiana,  I  busied  my- 
self in  trying  to  bring  together  as  good  a  local  collection  of  the 
mollusks  of  the  region  as  possible.  During  the  past  summer, 
while  at  work  on  the  Louisiana  Geological  Survey,  I  continued 
my  collecting,  obtaining  many  specimens  of  land-shells,  and  a 
few  fresh-water  shells.  Through  the  kindness  of  Mr.  George 
Williamson,  of  Grand  Cone,  La.,  of  Mr.  0.  B.  Lewis,  of  Burk 
Place,  and  Messrs  J.  D.  and  J.  E.  Bailey,  of  Summerfield, 
coupled  with  my  own  efforts,  it  is  likely  that  I  have  obtained 
more  species  from  this  section  than  anyone  else.  In  view  of 
this  it  seems  highly  probable  that  a  few  notes  on  this  collec- 
tion would  be  of  passing  interest  to  couchologists. 

The  largest  part  of  the  section  that  these  remarks  apply  to 
is  included  between  Ouachita  River  on  the  east,  a  line  through 
Alexandria  on  the  south,  and  the  Texas  and  Arkansas  lines^ 
but  I  have  transgressed  these  lines  in  speaking  of  a  few  speci- 
mens collected  to  the  south  of  it  in  St.  Landry  Parish,  and 
have  included  in  the  discussion,  as  the  title  denotes,  Harrison 
County,  Texas. 

This  list  undoubtedly  does  not  contain  all  of  the  species 
found  in  this  region,  for  a  few  species  originally  described 
from  this  section  have  not  been  rediscovered.  Undoubtedly, 
many  more  species  of  Cyrenidsey  Pupidse,  and  other  families 
will  be  found  later.  It  is  worthy  of  notice  that  the  collecting 
of  my  friends  and  myself  have  brought  to  light  no  species  of 
that  large  family  Pleuroceridw  {Strepomatidse)  that  is  found  in 
such  large  numbers  in  the  southern  States  east  of  the  Missis- 
sippi River.  Some  species  of  this  family  have  been  noted  from 
Louisiana. 
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In  the  identification  of  my  species  I  have  to  acknowledge 
gratefully  the  assistance  of  Messrs  Wm.  H.  Dall,  Chas.  T. 
Simpson,  Wm.  A.  Marsh  A.  A.  Hinckley,  R.  E.  Call,  and  Dr. 
V.  Sterki.  Either  Mr.  Simpson  or  Mr.  Marsh,  or  both,  have 
examined  specimens  of  most  of  my  Unionidse^  and  Dr.  V.  Sterki 
has  examined  nearly  all  of  my  Pwpidse.  It  has  been  my  good 
fortune  to  examine  a  good  many  of  Lea's  and  Conrad's  types 
at  the  Smithsonian  Institution  and  at  Philadelphia  Academy 
of  Natural  Sciences,  and  I  have  been  able  to  use  the  works 
found  in  the  library  of  the  Museum  of  Comparative  Zoology  at 
Harvard  University,  so  that  I  think  most,  if  not  all,  of  the 
identifications  are  entirely  trustworthy. 

To  my  friends  who  have  aided  me  in  collecting,  and  to  those 
who  have  helped  in  the  matter  of  identification,  my  sincere 
thanks  are  extended.  To  Dr.  Otto  Lerch,  Geologist  of  Louisi- 
ana, my  thanks  are  especially  due  for  enabling  me  to  do  col- 
lecting throughout  the  summer. 

NOTES  ON  THE  TOPOGRAPHY   AND   CLIMATE   OP   NORTHWEST 

LOUISIANA. 

In  order  that  the  physical  surroundings  of  the  mollusks 
herein  noted  may  be  better  understood,  it  appears  to  be  justifi- 
able that  a  few  notes  on  the  topography  and  climate  of  the 
section  will  be  in  place. 

Probably  there  is  no  portion  of  the  United  States  so  misun- 
derstood from  a  topographic  standpoint  as  northwest  Louisi- 
ana. Most  of  the  people  who  visit  the  state  go  to  New  Orleans, 
which  stands  from  eleven  to  forty  feet  above  the  sea  level,  in 
almost  the  flattest  portion  of  the  inhabitable  part  of  the  State, 
and  immediately  jump  to  the  conclusion  that  the  whole  State 
a  jungle  of  swamps  and  alligators.  It  is  undeniable  that  a  large 
portion  of  the  State  stands  very  little  above  mean  tide-water, 
and  that  swamps  and  alligators  do  abound,  but  the  northwest- 
ern portion  of  Louisiana  is  moderately  hilly.  The  mean  level 
of  the  country,  from  Shreveport  to  Monroe,  is  about  400  feet 
above  the  sea  level,  the  elevation  reaching  on  the  hills  from 
150  to  300  feet  higher.  If  one  starts  at  Shrevesport,  which  is 
between  198  and  227  feet  above  the  sea,  and  goes  to  Monroe, 
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he  will,  after  passing  out  of  flat  river  bottom,  cross  a  strip  of 
level  country  about  ten  to  fifteen  miles  wide,  that  forms  a  kind 
of  shelf  alongside  the  river  bottom.  After  this  one  goes  into 
the  hills — topped  with  red-sandy  clay,  red-sandy  or  red-clay 
soils.  These  hills  are  the  products  of  erosion  out  of  a  past  plain, 
and  Mr.  L.  C.  Johnson  compares  them  to  the  buttes  of  the 
west.  Some  of  them  rise  rather  abruptly,  others  gently ;  some 
attaining  a  height  of  from  80  to  150  feet  above  the  general 
level  of  the  hill  lands.  One  hill  called  Leatherman's  Mount- 
ain, is  said  by  Mr.  Johnson  to  reach  an  elevation  of  700  feet,  or 
about  three  hundred  feet  above  the  general  level.  The  vege- 
tation of  these  hill  lanjis  is  mostly  oaks,  where  the  soil  is  not 
very  sandy,  but  when  much  sand  is  present,  the  short-leaf 
pine  {Pinus  miiis)  abounds. 

As  one  proceeds  south  from  Arcadia,  at  something  like  thirty 
miles  distant  from  that  place,  the  red  sandy  clays  give  place  to 
pure  white  sands,  that  bear  luxuriant  forests  of  the  long  leaf 
pine  {Pinus  palustri8)y  though  as  one  nears  Alexandria,  which 
is  85  miles  further  south  than  Arcadia,  the  sand  is  somewhat 
redder,  but  still  contains  little  or  no  clay.  In  the  country  whose 
surface  is  made  up  of  these  deep  white  sands,  the  lands  wash 
badly,  and  hills  rise  very  steeply  to  a  height  of  75  to  100  feet 
above  their  bases.  These  sandy  hills  are  all  clothed  with  an 
almost  uninterrupted  forest  of  that  most  majestic  tree,  the  long 
leaf  pine.  It  is  absent  oply  in  the  small  "  hollows  "  between 
the  hills,  and  in  the  calcareous  prairie  lands. 

Scattered  through  the  southern  part  of  Bienville  Parish, 
through  Winn,  Grant,  and  Catahoula  Parishes,  are  spots  of 
calcareous  lands,  that  are  usually  prairies  of  several  acres  in 
extent.  These  lands  usually  belong  to  the  Jackson  and  Vicks- 
burg  horizons,  though  the  spot  of  the  lime-lands  in  northern 
Nachitoches  Parish  belongs  to  the  ClaibomCy  Ostrea  sellseformis 
being  found  there  in  great  abundance.  There  is  a  hill  of  crystal- 
line limestone  near  Winfield,  La.,  that  is  Cretaceous.  These  lime- 
lands  seem  to  present  especially  good  conditions  for  the  de- 
velopment of  the  land  shells.  By  far  the  majority  of  the  spe- 
cies of  the  land  shells  collected  were  found  associated  at  one 
place  or  another  with  these  calcareous  lands.  The  need  of  lime 
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for  the  growth  of  the  shells  easily  accounts  for  this.  Bulimuhis 
decdbatus  and  Ilelicina  orbiculata  were  found  in  abundance  only 
on  these  soils. 

All  of  the  chief  streams,  large  bayous,  as  well  as  rivers,  flow 
in  a  general  southerly  direction.  The  two  main  streams  are 
Red  River  and  Ouachita  River.  "A  dividing  ridge,  frequently 
noticeable  only  on  closest  inspection,  runs  almost  central  be- 
tween the  rivers,  dividing  the  Ouachita  and  Red  River  system 
eastward  and  westward"  (Lerch).  Thus,  certain  of  the  bayous 
flow  into  Ouachita  River,  such  as  Cypress  and  Corney,  and 
others  flow  into  Red  River,  such  as  Dorcheat,  Black  Lake 
Bayou,  Bayou  Bodeau,  etc.  Bayou  Pierre  is  on  the  west  side 
of  Red  River. 

One  of  the  most  noteworthy  things  about  these  streams  is 
that  they  are  subject  to  great  periodical  overflows.  Thus,  in 
the  summer  of  1891, 1  remember  rolling  up  my  trousers  to  my 
knees  and  wading  across  Bayou  Dorcheat,  but  in  the  spring  of 
the  following  year,  when  Red  River  was  so  overflowed  as  to 
wash  away  much  of  the  railroad  track,  steamboats  took  passen- 
gers down  the  Dorcheat  and  up  Red  River  to  Shreveport. 

Another  feature  of  Red  River  is  the  flat,  basin-like  reser- 
voirs, called  lakes,  that  are  found  on  either  side  of  it.  In 
many  cases  it  is  impossible  to  find  any  banks  to  these  lakes,  so 
gradually  does  the  land  slope  toward  them.  There  is  a  stream 
always  flowing  through  the  middle  of  them,  and,  in  conse- 
quence of  an  insufficient  outlet,  the  water  accumulates  at  the 
lower  portion  of  the  stream.  The  high  water  in  these  lakes  is 
caused  either  by  back-water .  from  the  river,  or  by  a  large 
amount  of  water  being  brought  by  the-  stream  that  opens  into 
them. 

The  bottoms  or  beds  of  these  lakes  and  bayous  are  usually 
very  soft,  and  collecting  is  thus  rendered  abominable,  it  often 
being  a  continuous  process  of  wallowing  in  the  mud.  Some- 
times a  firm  foundation  may  be  found  to  stand  on,  but  it  is  the 
exception.  In  Red  River  one  usually  sinks  waist-deep  in  the 
soft  mud.  The  bottom  of  the  smaller  creeks  is  usually  some- 
what firm.  The  small  creeks  in  the  sandy  hills  of  the  long 
leaf  pine  region  have  beautiful,  firm,  white  sand  bottoms,  and 
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the  water  is  so  clear  that  the  fishes  can  be  seen  darting  hither 
and  thither,  even  when  they  are  of  considerable  depth. 

As  to  climate,  the  following  data  taken  from  Dr.  Otto 
Lerch's  "  Preliminary  Report  upon  the  Geology  of  the  Hills  of 
Louisiana,  etc."  (1892),  may  be  of  interest. 

Mean  Temperature  at  Shreveporty  La,,  for  each  Month  the  past 
Twenty  Year Sy  from  1871  to  1890 ^  incltisive. 

45.8  51.0  58.1  66.1  73.3  79.9  82.7  81.5  74.8  65.4  54.2  49.5  65.2 

The  latest  frost  in  the  spring  ranges  from  Feb.  14  to  April 
9 ;  it  usually  occurs  the  latter  part  of  March  or  within  the 
first  few  days  of  April.  The  earliest  frost  ranges  from  October 
7  to  November  18 — it  usually  comes  toward  the  latter  part  of 
October.  The  highest  temperature  in  the  summer  ranges 
from  91°  F.  to  107°  F.;  ordinarily  it  is  between  98°  F.  and 
104°  F.    In  winter  the  temperature  rarely  falls  below  12°  F. 

Total  Precipitation  at  Shreveport,  La.    Average  of  each  Month  the 
past  Twenty  YearSy  from  1871  to  1890 y  inclusive. 

4.93  4.62  4.74  5.55  4.47  3.69  3.74  2.05  4.30  3.52  4.88  4.81  4.30 

As  one  goes  south  and  nearer  the  seashore  from  Shreveport, 
corresponding  changes  in  the  temperature,  etc.,  take  place. 

LAND   MOLLUSKS. 

LIMACID.E. 

ZONITES. 

Zonites  (Hyalina)  arhoreus  Say,  extremely  abundant,  being 
found  under  damp  rubbish  throughout  the  section. 
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Zonites  (Hyalina)  indentatus  Say,  is  not  so  abundant  as  the 
preceding  species,  but  is  found  almost  everywhere  the  condi- 
tions of  snail  life  are  satisfied. 

Zonites  {Hyalina)  minisculus  Binney,  is  found  rather  com- 
monly throughout  the  section. 

Zonites  {Conulus)  Sterkii  Dall,  was  collected  under  damp 
leaves  near  Mt.  Lebanon. 

Zonites  {ConvluB)  fulvus  Draparnaud,  is  found  in  many  places, 
but  is  not  very  abundant. 

Zonites  (Mesomphix)  Isevigatus  Pfeiffer,  is  found  in  many 
localities,  and  was  collected  in  abundance  in  trash  found  near 
branches  and  along  the  creek  bottoms. 

Zonites  {Mesomphix)  demissus  Binn.,  was  collected  at  several 
places  in  Bienville  Parish,  at  Grand  Cane,  and  on  the  calcare- 
ous prairies  of  Winn  Parish.     Not  very  abundant. 

Zonites  {Mesomphix)  intertextus  Binney,  abundant  under  trash 
along  creek  bottoms.  The  specimens  are  usually  more  de- 
pressed than  the  figure  in  W.  G.  Binney's  Bulletin  28  of  the 
U.  S.  Nat.  Mus.,  but  the  specimens  collected  in  Red  River  bot- 
tom in  Rapides  Parish  were  quite  as  much  elevated. 

LIMAX. 

Limaz,  sp,  A  species  of  Lvmax^  that  seems  to  be  L.  campestris 
Binney,  was  collected  in  the  early  part  of  1891  abundantly 
around  Mt.  Lebanon  after  light  showers.  The  extremely  dry 
summer  of  '91  seemed  to  have  almost  exterminated  them,  so 
that  after  that  spring  I  could  not  find  any  more  specimens, 
and  did  not  determine  the  species  certainly. 

Limnxfiavus  Linn,  was  collected  under  some  logs  near  the 
depot  at  Washington,  St.  Landry  Parish. 

PHILOMYCIDAE. 
PHILOMYCUS. 

Philomycus  carolinensis  Bosc.    Abundant  in  damp  places. 

HELICID.E. 
PATULA. 

Patula  alternata  Say,  abundant  throughout  the  section. 
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Patula  perspectiva  Say,  was  collected  at  Columbia,  near  Rose- 
field,  in  Catahoula  Parish,  and  near  Ville  Platte,  in  St.  Landry 
Parish.    Is  not  very  abundant. 

PUNCTUM. 

Pandum  pygmseum  Draparnaud,  near  Mt.  Lebanon.  Rare. 
Dr.  Sterki  considered  a  specimen  that  I  sent  him  this  species. 

HELICODISCUS. 

Helicodiscus  lineaiua  Say,  found  in  many  localities.  Not  very 
abundant. 

POLYGYRA. 

Polygyra  leporina  Gould,  found  in  many  localities  in  small 
numbers. 

Polygyra  texasiana  Moricand,  found  near  Tullos,  La,,  in  cal- 
careous prairie,  and  in  the  Red  River  drift  at  Shreveport  and 
Alexandria. 

Polygyra  dorjeuilliana  Lea,  abundant  at  Mt.  Lebanon,  and  is 
found  in  many  other  places. 

Polygyra  espiloca  Rav.  A  single  specimen  was  collected  on 
Catahoula  Prairie,  and  some  others  were  found  near  Ville 
Platte. 

STENOTREMA. 

Stenotrema  monodon  Rackett,  var.  fraternum  Say,  found  in 
abundance  throughout  the  section.  The  variation  in  size,  and 
degree  of  compression  of  the  spine  is  great. 

Steiiotrenia  lahromm  Bland,  calcareous  prairie  at  Tullos,  and 
in  the  Red  River  drift  at  Alexandria. 

TRIODOPSIS. 

Triodopsis  inflecia  Say,  was  collected  in  a  good  many  places, 
but  is  not  very  abundant. 

Triodopsis  obsirida  Say.  I  have  collected  specimens  in  the 
river  drift  at  Alexandria  and  Shreveport.  At  Alexandria  I 
also  found  some  live  specimens.  Mr.  Geo.  Williamson  has 
found  the  species  rather  abundant  around  Grand  Cane. 
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Tnodopsis  vultuosa  Gould,  found  abundantly  around  Mt. 
Lebanon,  and  in  many  other  localities. 

MESODON. 

Mesodon  thyroides  Say.  Both  the  more  typical  thyroides  and 
Gould's  variety  bucculenius  are  abundant  at  many  localities. 

Mesodon  albolabris  Say.  Some  specimens,  though  somewhat 
small,  for  this  species  seem  best  placed  when  referred  to  it. 
Not  abundant. 

Mesodon  divestus  Gould.  Grand  Cane,  La.  These  specimens 
do  not  fit  anything  else,  and  Mr.  Harper,  of  Cincinnati,  has  so 
determined  specimens  sent  him  by  Mr.  Williamson.  Since  we 
are  agreed  independently,  I  feel  safe  in  the  identification. 

BULIMULUS. 

Bulimulm  decdbatus  Say,  found  by  the  thousands  on  the  cal- 
careous prairies  of  Winn  and  Catahoula  Parishes.  Mr.  Lewis 
collected  it  around  Burk  Place,  Bienville  Parish. 

PUPID.E. 
STROBILA. 

Strobila  lahyrinthica  Say,  abundant  wherever  there  is  damp 
trash. 

PUPA. 

Pupa  curvidens  Gould,  Mt.  Lebanon,  La.,  and  near  Bienville, 
also  from  river  drift  at  Alexandria. 

Pupapentodon  Say,  river  drift  at  Alexandria. 

Pupa  milium  Gould,  river  drift  at  Alexandria. 

Pupa  sp.    Calcareous  prairie  lands,  Winn  Parish,  La. 

Pupa  fallaz  Say,  found  in  nearly  every  portion  of  the  sec- 
tion.    Often  very  abundant. 

Papa  armifera  Say,  throughout  the  section,  but  not  so  abund- 
ant as  P.  fallax. 

Papa  contracta  Say,  throughout  the  section.    Abundant. 

Papa  procera  Gould,  rather  abundant  on  the  calcareous  prai- 
rie lands  of  Winn  Parish,  found  also  in  the  Red  River  drift  at 

Alexandria. 
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VERTIGO. 

Vertigo  ovata  Say,  river  drift  at  Alexandria. 

SUCCINEID.K 
SUCCINEA. 

Succinea  avara  Say,  Mt.  Lebanon ;  calcareous  prairie  lands 
of  Winn  Parish.  On  these  lime  prairies  dead  specimens  are 
found  several  inches  beneath  the  surface  of  the  ground.  I 
imagine  that  they  crawl  into  cracks  in  the  ground  during  the 
dry  summer  months  and  are  entombed. 

Succinea  grovesnorii  Lea,  Jonesville,  Texas ;  Boyce,  La.,  and 
Bayou  Pierre.  These  specimens  are  obtained  in  the  damp  rub- 
bish immediately  above  the  water's  edge.  They  seem  almost 
semi-aquatic. 

HELICINID.E. 
HELICINA. 

Hdicina  orbiculata  Say,  found  by  the  thousands  on  the  cal- 
careous prairies  of  Bienville,  Winn  and  Catahoula  Parishes, 
and  very  abundantly  in  the  river  drift  at  Shreveport.  This 
species  has  a  well-established  reputation  for  its  variability,  and 
in  Louisiana  its  reputation  is  well-sustained. 

FRESH-WATER  SHELLS. 
AURICULID.E. 
CARYCHIUM. 

Carychium  exiguum  Say,  found  in  the  damp  leaves  on  the 
borders  of  many  streams.  This  form  could  more  appropriately 
be  considered  a  land  shell. 

•  LIMN\EID-E. 
LIMN.EA. 

Limnsea  columella  Say,  abundant  in  the  ponds  near  Burk 
Place,  La. 

lAmnsea  humilis  Say,  Bayou  Pierre,  and  Boyce,  La. 
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PLANORBIS. 

Planorbis  trivolvis  Say,  var.  lenttLS  Say,  abundant  throughout 
the  section. 

Planorbis  dilatatus  Gould,  found  in  nearly  all  of  the  smaller 
streams. 

Planorbis  bicarinatus  Say,  in  the  ponds  around  Burk  Place. 

ANCYLUS. 

Ancylus  obscxirvus  Haldeman,  found  in  nearly  all  of  the  smaller 
streams  throughout  the  section. 

PHYSID.i:.  • 
PHYSA. 

Physa  heierostropha  Say,  found  in  all  of  the  streams  and  ponds 
throughout  the  section. 

PALUDINID.K. 
CAMPELOMA. 

Campeloma  decisa  Say,  is  as  general  in  occurrence  as  Physa 
heierostropha.  The  form  called  C.  coarctaia  by  Anthony  is 
found  abundantly  in  many  localities.  This  species  is  ex- 
tremely variable,  but  the  forms  intergrade  too  well  to  separate 
them  into  several  species. 

ViVIPARA. 

Vlripara  subpurpurea  Say,  found  abundantly  in  nearly  all  of 
the  larger  streams  and  lakes.  The  specimens  show  great  var- 
iation, but  ate  too  well  known  to  conchologists  to  need  special 
notice. 

Vivipara  intertexta  Say,  Flagon  Bayou,  Rapides  Parish,  Lake 
Satt,  pond  near  Jonesville,  Texas.  I  have  specimens  from 
three  other  localities  in  Louisiana,  showing  that  the  species  is 
widely  distributed  in  the  State,  but  I  have  never  obtained  it  in 
large  numbers,  so  it  would  be  considered  scarce. 

HYDROBIID.l^:. 
AMNICOLA. 

Amnicolo  dncinnatiensis  Anthony,  Bayous  in  Claiborne  Par- 
ish, and  Lake  Bisteneau.  It  is  extremely  abundant  in  Lake 
Bisteneau. 
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Amnicola  sayana  Anthony,  Cross  Lake  at  Shreveport.  Not 
very  abundant. 

UNIONID.E. 
UNIO. 

Unio  anodontoides  Lea,  is  extremely  abundant  in  many  of  the 
bayous  and  lakes.  It  was  collected  in  Cross  Lake,  Caddo 
Lake,  Red  River  at  Shreveport,  Lake  Bisteneau,  Corney  Bayou, 
Bayou  Pierre,  etc.  It  was  found  most  abundantly  in  Lake 
Bisteneau,  the  species  from  Red  River  at  Shreveport  were  the 
most  perfect.  Although  this  species  exhibits  some  variation  in 
size  and  relative  thickness  of  the  shell,  the  variation  is  rather 
slight  when  compared  to  the  great  amount  of  some  other 
species.  r 

Unio  gracilis  Barnes,  is  not  very  abundant.  In  Caddo  Lake 
a  fine  lot  of  young  specimens  were  collected.  It  was  also 
found  in  Cross  Lake,  Red  River  (at  Shreveport),  Dorcheat 
Bayou,  Corney  Bayou,  Bayou  Pierre,  and  Lake  Bisteneau. 

Unio  purpuratus  Lam.  This  handsome  Unio  is  rather  abund- 
ant. It  was  collected  in  Cypress  Bayou  (Texas),  Caddo  Lake, 
Cross  Lake,  Corney  Bayou,  Dorcheat  Bayou,  Bayou  Pierre  and 
Lake  Bisteneau.  The  most  perfect  specimens  were  in  Caddo 
Lake  ;  here  a  considerable  number  of  perfect  young  were  ob- 
tained. The  largest  specimen  was  a  dead  valve  from  Dorcheat 
Bayou,  it  being  about  six  inches  in  length.  A  large  number 
of  specimens  were  collected  from  little  pockets  that  had  been 
formed  alongside  Corney  Bayou.  The  characters  of  this  spe- 
cies are  very  constant. 

Unio  Isevissimus  Lea,  Caddo  Lake,  Red  River  at  Shreveport. 
Rather  rare.  Some  beautiful  young  were  obtained  in  Caddo 
Lake. 

Unio  nigerrinus  Lea.  Localities :  Corney  Bayou,  Cypress 
Bayou,  La.,  Dorcheat  Bayou  and  creek  near  Rosefield.  This 
sj)eeies  is  rather  abundant.  The  largest  specimens  were  ob- 
tained from  Dorcheat  Bayou,  where  the  shells,  besides  being 
larger  than  those  of  the  neighboring  streams,  have  thick,  some- 
what massive,  shells. 

Unio  Jwleianus  Lea.  A  single  specimen  was  collected  by  Mr. 
0.  B.  Lewis,  at  Burk  Place,  in  a  small  creek.    I  collected  a 
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specimen  in  Castor  Bayou,  Catahoula  Parish,  that  I  take  to  be 
of  the  same  species. 

Unio  mississippiensis  Conrad,  is  abundant  in  the  ponds  and 
creeks  throughout  the  section.  *  It  was  found  in  Dorcheat 
Bayou  and  in  Bayou  Pierre,  but  is  usually  not  abundant  in 
the  larger  streams.  The  species  does  not  present  very  much 
variation. 

Unio  hydianus  Lea,  is  found  in  all  of  the  larger  bayous  in 
which  I  collected — Dorcheat,  Corney,  etc.  .  The  specimens  are 
very  numerous.  The  variation  is  great,  from  individuals  that 
are  sub-compressed,  to  those  that  are  very  much  inflated. 
There  is  a  marked  tendency  to  become  much  inflated  in  old 
age  forms.  The  number  and  size  of  the  rays  vary  much,  some 
specimens  have  wide  rays,  others  narrow  rays,  and  still  others 
are  scarcely  rayed  at  all.  This  species,  on  account  of  its  enor- 
mous amount  of  variation,  is  one  of  our  most  attractive  and 
instructive  forms. 

Unio  approximus  Lea.  A  specimen  of  this  species  was  found 
in  a  small  creek  in  Rapides  Parish.  We  think  that  we  are  not 
alone  when  we  consider  the  diflference  between  hydianus  and 
approximus  almost  nominal. 

Unio  obtusus  Lea,  was  collected  by  Mr.  0.  B.  Lewis  in  a 
branch  near  Burk  Place,  in  Bienville  Parish.  Mr.  C.  T.  Simp- 
son so  determines  a  specimen  that  I  sent  him,  and  from  Lea's 
figures  and  descriptions  I  would  so  consider  it. 

Unio  parvus  Barnes,  is  found  in  a  good  many  of  the  bayous. 
It  is  almost  impossible,  if  not  entirely  so,  to  separate  this  and 
the  three  following  species,  but  a  good  many  of  my  specimens 
seem  undoubtedly  parwi^. 

Unio  texasensis  Lea,  abundant  everywhere  that  I  collected 
Unionidae,  except  in  Red  River,  Cross  Lake,  and  a  few  very 
small  creeks.  These  specimens  can  be  gathered  by  thousands. 
The  variation  is  enormous,  from  elongated  to  rather  short; 
from  thin  to  rather  thick  shelled,  etc. 

Unio  bairdianus  Lea,  is  considered  a  synonym  of  the  above. 
It  is  abundant  in  the  creeks  of  the  section. 

Unio  bealei  Lea,  were  collected  in  the  creeks  around  Mt. 
Lebanon.    This  form  is  extremely  close  to  texasensis. 
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Unio  camptodon  Say,  is  found  abundantly  in  the  smaller 
streams  throughout  northwestern  Louisiana.  It  seems  to 
thrive  best  in  small  creeks  and  brooks  that  flow  moderately 
rapidly,  and  have  sandy  bottoms.  This  species  is  so  very 
abundant  that,  possibly  excepting  Urno  texaaensiSy  we  are  in- 
clined to  call  it  the  most  abundant  species.  Its  range  of  varia- 
tion is  extremely  great,  and  from  the  large  suites  that  we  ob- 
tained of  it  and  the  three  following  species,  it  seemed  to  us 
that  we  could  trace  their  intergradation. 

Unio  dedivis  Say.  Corney  and  Cypress  Bayous  in  Claiborne 
Parish,  near  Mt.  Lebanon,  and  near  Jonesville,  Texas.  Mr. 
Williamson  sent  me  a  specimen  with  pink  nacre. 

Unio  symmetricus  Lea,  in  the  creeks  and  bayous  near  Grand 
Cane.  I  have  a  good  many  specimens  through  the  courtesy 
of  Mr.  Geo.  Williamson,  of  Grand  Cane.  This  species  and 
jamesianus  are,  without  doubt,  synonyms,  though  a  typical 
symmetricus  can  be  distinguished  from  a  typical  Jame^ianws.  I 
have  seen  Lea's  types  at  the  U.  S.  National  Museum,  and  be- 
lieve these  to  be  pretty  typical. 

Unio  jamesianus  LeBy  is  abundant  in  the  brooks  and  small 
creeks  around  Jonesville,  and  Port  Caddo  in  Texas.  Its  habits 
closely  resemble  those  of  camptodon,  with  which  its  seems  to 
connect  by  intermediate  forms. 

Unio  lachrymosus  Lea,  is  one  of  the  most  abundant  of  the 
species  foun^  in  the  section.  Specimens  were  collected  in  Lake 
Bisteneau,  Caddo  and  Cross  Lakes,  and  in  Bayous  Dorcheat 
and  Corney.  The  specimens  are  found  in  large  numbers.  The 
amount  of  variation  is  considerable,  some  specimens  having  a 
great  number  of  pustules,  while  others  have  relatively  few. 
Some  specimens  are  much  more  compressed  than  others.  The 
largest  and  heaviest  specimens  were  from  Caddo  Lake. 

Unio  asper  Lea,  Corney  Bayou,  is  found  in  other  localities 
most  likely  ;  shows  some  variation  in  the  number  of  pustules. 

Unio  pustulosus  Lea,  is  not  very  abundant.  Is  found  in  most 
of  the  lakes  and  principal  bayous.  It  is  most  abundant  in 
Dorcheat  Bayou.  The  specimens  from  this  .place  are  some- 
what more  inflated  than  most  of  the  specimens  that  I  have 
seen  from  the  more  northern  States.     Some  of  the  variations 
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oipustuloms  approach  very  near  to  turgidus,  and  I  am  inclined 
to  the  opinion  that  these  two  forms  connect  by  intermediate 
examples. 

Unio  schoolcraftii  Lea.    Corney  Bayou.    Not  very  abundant. 

Unio  nodiferus  Conrad.  Corney  Bayou.  Not  very  abundant. 
These  specimens  seem  almost  fac-similes  of  those  in  the  Phila- 
delphia Academy  of  Natural  Sciences  collection  from  Neches 
River,  Texas. 

Unio  turgidus  Lea.  Dorcheat  Bayou.  Somewhat  abundant 
in  this  stream. 

Uaio  pmtulatxis  Lea.  Caddo  and  Cross  Lakes,  Lake  Biste- 
neau.  It  is  abundant  in  the  two  first  lakes.  It  varies  very 
much  in  the  amount  of  the  development  of  the  pustules. 

Uaio  houstonensis  Lea,  is  found  in  the  three  larger  lakes  and 
Bayou  Pierre. 

Unio  trigonuB  Lea.  Cross  Lake,  Bayou  Pierre  and  Dorcheat 
Bayou.  This  species  and  the  next  two  form  a  most  interesting 
and  a  somewhat  perplexing  set  of  forms. 

Unio  cerinus  Conrad,  is  found  abundantly  in  nearly  all  of  the 
bayous  and  the  larger  creeks  throughout  northwestern  Louisi- 
ana. Many  hundreds  of  specimens  were  obtained  from  Corney 
Bayou.  It  varies  enormously,  and  undoubtedly  grades  into 
the  next  species. 

Unio  chunii  Lea.  Corney  Bayou,  Dorcheat  Bayou,  Cross 
Lake.  It  is  somewhat  abundant  in  Corney  Bayou.  It 
varies  greatly,  sometimes  being  arcuate  on  the  base,  almost 
hooked  as  the  posterior  margin  is  approached.  The  sharp- 
ness of  the  posterior  ridge  from  the  umbo  varies  much,  as 
does  the  amount  of  inflation  of  the  valves,  forming,  it  seems 
to  me,  perfect  gradations  into  cerimis, 

Unio  cuneuH  Conrad.    Corney  Bayou.    Rare. 

Unio  comvius  Barnes.  Caddo  Lake,  Cross  Lake,  Bayou 
Pierre.  Not  very  abundant,  and  very  constant  in  its  charac- 
ters. 

Unio  castaiiem  Lea.  Corney  Bayou,  Cypress  Bayou,  Dor- 
cheat Bayou.  It  is  very  abundant  in  these  streams.  The 
specimens  from  the  two  first  are  very  small  and  somewhat  com- 
pressed ;  those  from  Dorcheat  are  the  largest  that  I  have  ever 
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seen.  These  latter  specimens  are  much  thickened  anteriorly 
are  much  inflated  in  that  portion,  but  are  compressed  pos- 
teriorly. 'The  male  individuals  are  rather  pointed  behind,  and 
the  females  are  truncated. 

Unio  degans  Lea.  Caddo  Lake,  Cross  Lake,  Corney  Bayou, 
and  Bayou  Pierre.    Verj'  scarce. 

Unio  donaciformia  Lea,  in  the  larger  Lakes  and  Bayou 
Pierre.    Very  scarce. 

Vnioplicatus  Lea.  Bayou  Pierre.  Mr.  Williamson  sent  me 
the  only  specimens  that  seem  to  me  undoubtedly  this  species. 

Unio  perplicatus  Con.    Ouachita  River,  Bayou  Pierre. 

Unio  mvUiplicatus  Lea.  Caddo  Lake,  Cross  Lake,  Dorcheat 
Bayou,  Bayou  Pierre.  The  finest  specimens  were  from  Cross 
Lake,  near  Shrevoport.  These  would  rival  some  of  the  monsters 
from  Spoon  River,  111.,  and  seem  entitled  to  the  name  heros. 

Unio  undulatua  Barnes,  Bayou  Pierre.  Mr. Williamson  has  sent 
me  some  specimens  that  seem  best  placed  under  this  species, 
though  they  could,  without  especial  violence,  be  called  muUi' 
plicatus. 

Unio  boykinianus  ?  Lea.  Dorcheat  Bayou.  I  collected  one 
specimen  that  has  been  so  identified  by  Mr.  A.  A.  Hinckley. 
I  have  seen  specimens  of  the  species  in  the  Philadelphia  Acad- 
emy, and  have  looked  up  Lea's  figure,  and  think  that  my 
friend  is  about  as  nearly  right  as  can  be  in  some  of  these  deli- 
cate matters. 

Utiio  trapezoides  Lea,  abundant  in  the  larger  lakes  and  bay- 
ous. I  have  also  received  specimens  from  the  Ouachita  River 
in  Union  Parish.  In  Caddo  Lake  this  species  is  the  most 
abundant.  I  collected  many  hundreds  there.  Some  of  the 
largest  specimens,  however,  were  from  Cross  Lake.  This  spe- 
cies seems  to  like  the  larger  bodies  of  water  where  it  has  a  con- 
siderable extent  of  rather  level  bottom  of  somewhat  soft  mud 
to  dwell  in.  The  characters  of  this  species  are,  in  the  main, 
rather  constant.  The  amount  of  inflation  varies  a  good  deal, 
as  also  does  the  postero-basal  angle  in  sharpness ;  and  the  pos- 
terior ridge  from  dorsal  to  basal  margins  varies  in  its  acute- 
ness.  There  is  a  considerable  variation  in  the  distinctness  of 
the  folds,  but  the  trapezoidal  outline,  the  black  epidermis,  the 
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purple  nacre  remain  constant,  the  variations  being  of  essen- 
tially one  type  of  structure. 

Unio  tuberculatiis  Lea.  Corney  Bayou,  Dorcheat  Bayou, 
Bayou  Pierre,  Cross  Lake.  It  is  rather  abundant  in  the  two 
first  localities.  Some  of  the  specimens  from  Corney  Bayou 
had  the  posterior  portion  very  much  elongated.  Both  the 
purple-nacred  and  white-nacred  varieties  were  found. 

Vaio  gibho8U8  Barnes.  Corney  Bayou.  A  small,  compressed 
variety  was  found  in  great  abundance  in  this  stream. 

Unio  Totundaius  Lamarck.  Cross  Lake,  Bayou  Pierre.  This 
species  is  rather  rare  in  Cross  Lake,  but,  judging  from  the 
number  sent  me  by  Mr.  Williamson  from  Bayou  Pierre,  it 
must  be  very  abundant  there.  It  is  found  abundantly  in 
southern  Louisiana.  It  appears  that  when  northern  Louisiana 
is  reached,  the  northern  extension  of  the  species  is  being  ap- 
proached. A  specimen  of  this  species  was  collected  on  the 
border  of  Cross  Lake,  September  26, 1891,  supposed  to  be  dead. 
It  was  laid  upon  my  table  to  await  a  convenient  opportunity 
for  washing  and  putting  away.  On  November  18, 1  tried  to 
prize  the  valves  open,  but  they  would  not  yield.  The  animal 
was  cut  out,  and  its  heart  was  seen  to  be  still  beating.  The 
mussel  had  lived  almost  two  months  on  my  table,  out  of  the 
water. 

MARGARITANA. 

Margaritana  confragosa  Say.  Caddo  Lake,  Lake  Bisteneau, 
Cross  Lake,  Corney  Bayou,  Bayou  Pierre.  The  species  is  rare 
everywhere,  but  is  most  abundant  in  Caddo  Lake,  where  I  col- 
lected about  one  dozen  specimens. 

Margaritana  complanata  Barnes.  Corney  Bayou.  Rare.  Out 
of  a  great  many  thousand  specimens  of  Unionidx  {rom  Corney, 
I  obtained  only  two  of  this  species. 

ANODONTA. 

Anodonta  tetragoiia  Lea.  Dorcheat  and  Corney  Bayous.  Not 
abundant. 

Anodonta  stewartianxi  Lea.  Lake  Bisteneau  and  in  a  pond 
near  Jonesville,  Texas.     Rare. 


Digitized  by 


Google 


960  The  American  Naturalist.  [Xorember, 

AnodorUa  gigantia  Lea.  Pond  near  Shreveport,  and  in  a 
pond  in  Claiborne  Parish.  Near  Shreveport,  in  a  sequestered 
pond,  into  whose  surface  the  sunbeams  filtered  through  the 
willows,  I  made  a  rich  "  find  "  of  a  bushel  of  these  Anodontas. 
They  were  the  most  beautiful  specimens  of  the  genus  that  I 
have  seen,  many  being  a  most  beautiful  but  subdued  green — 
all  as  thin  as  egg-shells. 

Anodonta  corpulenta  Cooper.  Caddo  Lake,  pond  near  Shreve- 
port, Bayou  Pierre.  Not  abundant.  This  Anodonte^,  with  the 
two  mentioned  just  above,  have  a  wonderfully  close  resem- 
blance, and  I  would  not  like  to  undertake  to  never  get  them 
mixed  up.  I  am  inclined  to  believe  that  they  are  naturally 
mixed  up,  and  that  it  is  artificuU  to  try  to  draw  sharp  lines 
between  them. 

Anodonta  opaca  Lea.  Cypress  Bayou,  Black  Lake  Bayou, 
Corney  Bayou,  ponds  around  Jonesville,  Texas ;  around  Grand 
Cane ;  and  I  have  received  some  good  specimens  from  soutli- 
ern  Arkansas.  The  finest  specimens  were  from  Jonesville, 
some  being  about  six  inches  long,  and  with  an  epidermis  of  a 
beautiful  polished  mahogany  color.  This  is  by  far  the  most 
common  of  the  Anodontas  in  the  section.  At  one  time  I  had 
two  hundred  and  fifty  specimens  from  one  bayou.  The  varia- 
tion is  enormous.  The  color  is  from  mahogany  to  green,  the 
form  may  vary  from  an  elongated  oval  to  a  short  oval,  or  the 
base  may  be  arcuate,  the  size  may  vary  in  what  appears  to  be 
adult  specimens  from  two  to  five  inches.  Yet  in  spite  of  all  this 
variation  with  a  good  suite  of  specimens,  one  readily  sees  that 
it  is  all  the  same  species,  for  every  intermediate  form  exists. 

Anodonta  suborlncvlata  Say.  Caddo  Lake.  Very  rare.  This 
is  such  a  handsome  species  that  one  wishes  it  could  be  found 
wherever  he  collects,  but  he  is  disappointed  in  Ix)uisiana.  In 
Caddo  Lake  a  few  small  specimens  are  found. 

CYRENID.E. 
PISIDIUM. 

Pisidium  variable  Prime,  found  in  many  of  the  small 
branches.  Near  Port  Caddo,  Texas,  not  far  from  Cypress 
Bayou,  small  peat  mosses  have  formed  between  the  bases  of 
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some  of  the  hills.  These  mosses  are  fed  by  springs.  In  small 
holes  over  this  moss  hundreds  of  this  Pisidium  can  be  collected 
by  pulling  up  the  moss  and  other  aquatic  or  semi-aquatic 
plants  and  examining  their  roots. 

SPH^RIUM. 

Sphmrium  contradum  Prime,  in  the  ponds  and  creeks  around 
Jonesville,  Texas,  and  in  Cross  Lake,  near  Shreveport. 

Sphsmum  f abate  Prime,  in  nearly  all  of  the  smaller  streams  of 
northwest  Louisiana,  and  is  often  found  in  the  greatest  abund- 
ance. It  is  the  most  common  species  of  the  genus  in  the  sec- 
tion. 

Sphserium  transversum  Say.  Dorcheat  Bayou  and  Lake  Bis- 
teneau. 

There  are,  undoubtedly,  many  other  species  of  the  Cyrenida^ 
in  the  section.  We  have  collected  immature  examples  of  other 
species,  but  there  is  too  much  doubt  attached  to  their  identifi- 
cation to  justify  entering  them  on  this  list. 

Cambridge,  Ma^.,  July  16, 1893. 
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TRENTON  AND  SOMME  GRAVEL  SPECIMENS  COM- 
PARED WITH  ANCIENT  QUARRY  REFUSE 
IN  AMERICA  AND  EUROPE. 

By  H.  C.  Mercer. 

The  recent  Trenton  gravel  discussion  impresses  upon  us,  two 
important  points : 

(a)  The  proved  fact  that  in  the  fashioning  of  his  larger  stone 
blades,  the  modem  North  American  Indian  continually  scat- 
tered his  quarry  sites,  with  forms  like  the  Trenton  forms.* 

(b)  The  assertion  that  the  Trenton  specimens  (see  collection 
at  Peabody  Museum,  Cambridge,  Mass.,  Figs.  4  and  5,)  may  not 
have  been  found  in  place,  but  in  talus,  or  where  they  had 
"  slipped  down,"  and  that  if  in  place,  they  did  not  prove  a  paJeo- 

^lithic  culture,,  since  if,  as  is  possible,  they  were  "rejects  or 
wasters  "  dropped  at  quickly  abandoned  "  workshops  "  on  the 
uninhabitable  river  shore,  the  camp-site  of  the  man  who  made 
them,  with  his  "  finished  implements "  and  culture-telling 
traces,  would  probably  have  existed  elsewhere  higher  up  the 
bank. 

In  the  demand  for  renewal  of  evidence  which  has  grown 
out  of  the  argument,  we  not  only  ask  whether  the  Trenton 
objects  are  really  found  in  place,  whether  they  are  "  finished 
implements,"  and  whether  the  old  river  shores  are  analogous 
to  modern  quarries  where  the  gravel  man  would  leave  no 
more  definite  trace  of  himself  than  a  "  waster ;"  but,  turning 
to  Europe,  whence  the  discussion  hsis  drawn  its  first  inspira- 
tion, we  wonder  what  effect  the  study  of  American   Indian 

^  For  k  study  of  the  *'  unfinished  implements  **  made  by  modern  Indians,  at 
Flint  Ridge,  Licking  Co.,  Ohio,  see  a  paper  by  Gerard  Fowke  in  the  Smithsonian 
Report  for  1884,  and  papers  by  W.  H.  Holmes  upon  the  aboriginal  quarries  at  Piney 
Branch,  D.  C. ;  and  in  Garland  County,  Arkansas,  in  American  Anthropologist  for 
Jan.  1890  and  Oct.  1801.  The  Unpublished  Report  for  1892  of  the  Department 
of  Archaeology  of  the  University  of  Pennsylvania  contains  a  discussion  of  similar 
facts  discovered  in  the  summers  of  1891  and  1892  at  Durham,  Saucon  Creek,  Vera 
Cruz,  and  Macungie,  in  Eastern  Pennsylvania. 
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quarries  is  to  have  upon  the  question  there.    We  inquire  not 
unnaturally — 

Are  the  European  objects  really  found  in  place? 


FIG.  1. 
Chemin  dePoste  quarry,  Abbeville  (upper  and  oldest  terrace),  showing  the  unstrati- 
fied  **  Limon  rouge"  resting  upon  siratiBed  layers.     Workman  holds  "  axes"  about 
where  he  says  he  found  them  in  the  *'  Limon  rouge,"  December,  1892. 

Do  the  Trenton  specimens  really  resemble  them  ? 
Are  the  European  specimens  finished  implements? 
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Have  European  archeologists  overlooked  the  fact  that 
there  are  later  Stone  Age  quarries  abroad,  which,  like  the 
American  sites,  tell  the  story  of  blocked  out  "  wasters"  resem- 
bling gravel  forms  ? 

Postponing  a  few  words  of  suggestion  as  to  the  first  three 
questions,  I  venture  here,  on  the  strength  of  several  recent 
visits  to  the  Somme  Valley,  to  discuss  the  last  four,  and  first 
the  question  of 

POSITION   IN    UNDISTURBED   GRAVEL. 

It  is  well-known  that  the  Somme  having  cut  its  valley 
through  the  secondary  chalk  of  northern  France,  had,  in 
Quaternary  times,  washed  up  beds  of  gravel  at  bends,  notably 
at  Abbeville  and  Longpre,  and  at  St.  Acheul  and  Montieres 
(suburbs  of  Amiens).  It  was  in  these  that  Boucher  de  Perthes, 
after  a  long  battle,  was  allowed,  in  1859,  to  have  really  found 
his  "  baches  "  or  "  coups  de  poing  "  in  place. 

Visiting  Abbeville  in  November  last,  and  securing  the  kind 
assistance  of  M.  G.  d'Ault  du  Mesnil,  a  well-known  geologist 
and  paleontologist  and  member  of  the  Ecole  d'Anthropolo- 
gie,  who,  as  an  inhabitant  of  Abbeville,  had  devoted  much 
study  to  the  gravels,  I  examined  all  the  exposures  near  the 
town,  then  those  of  St.  Acheul  and  Montieres,  and  finally  the 
cuts  at  Chelles  where  the  Marne  has  done  the  same  work. 

The  sand  and  gravel  pits  (see  Fig.  2,  infra)  A,  Leon ;  B, 
Chemin  de  Poste;  and  on  the  open  land,  "  Champ  de   Mars  " 


Afen  ch  court  B^Sam  me 

Quarry 

FIG.  2. 
Diagram  showing  the  general  relative  position  of  the  Quaternary  gravels  to  the 
River  Somme  at  Abbeville  (Dept.  Somme)  France,  and  A  the  Leon,  B  the  Chemin 
de  Poste,  and  C  the  Menchcourt  sand  and  ballast  quarries,  from  which  chipped  speci- 
mens and  fossil  bones  have  been  obtained. 
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behind  the  town,  are  about  a  mile  from  the  tide-less  fresh- 
water Somme,  and  about  40  meters  above  it.  They  are  holes 
dug  in  gardens  and  grass  fields,  on  an  exceedingly  gentle  slope, 
and  their  position  avoids  the  difiiculty  of  comparatively  mod- 
ern talus  encountered  at  the  celebrated  Trenton  bluff,  just  as  a 
well  or  cellar  dug  in  the  middle  of  the  latter  city  would.^  C  is 
the  Menchecourt  quarry  near  the  river.  A  and  B  might  stand 
as  well  for  the  St.  Acheul  pits  if  Abbeville  were  Amiens, 
when  C  would  do  for  Montieres. 

The  gravel  pits  A  and  B,  at  Abbeville,  will  serve  as  types. 
The  cuts,  now  about  10  to  18  feet  deep,  were,  at  places,  clean 
and  fresh,  and  showed  veins  of  sand  in  white,  yellow  and  red, 
and  layers  of  large  flint  nodules,  round  by  nature  and  packed 
in  gravel,  the  whole  overspread  by  the  "Limon  rouge,"  an 
unstratified  layer  3  to  6  feet  thick,  of  sand,  gravel  and  weather- 
broken  flint  splinters.^  Classed  as  the  last  phenomenon  of  qua- 
ternary times,  this  **  Limon  rouge,"  tinted  brownish  red  by 
atmospheric  agencies,  had,  said  geologists,  rolled  like  a  pud- 
ding over  all  the  gravel  area,  from  the  uppermost  or  oldest 
terrace  or  bed,  to  the  lowest  or  latest. 

The  difference  between  these  exposures  and  those  at  Trenton 
was  striking.  There,  where  all  stones  were  water-worn  peb- 
bles, and  but  few  constituted  blade-material  for  primitive  man 
(argillite),  here,  scarcely  any  were  water-worn,  and  nearly  all 
were  blade  material  (flint).  In  Trenton  there  was  no  fossil-pre- 
serving chalk ;  but  here  the  presence  and  chemical  effects  of 
chalk  were  everywhere  apparent. 

'  There  is  a  **  Puit"  at  the  Leon  Quarry,  where  at  hole  formed  by  decomposition 
in  the  underlying  chalk,  an  area  of  alx)ut  75  feet  square  has  settled  down  4  or  5  feet. 
'I'be  stratification  of  the  sunken  area  is  somewhat  jarred,  but  its  line  of  faulting  clearly 
marked  against  the  clean  cut  layers  to  the  right  and  left.  The  danger  of  replacement 
as  w(ll  as  those  of  changed  water-courses  anciently  filled  up,  root  holes,  uprooted 
trees,  confront  the  student  here  as  everywhere.  Well  might  he  use  caution,  even 
were  he  in  a  hole  100  yards  from  the  bluffs  edge  at  Piney  Branch,  at  the  bottom  of 
a  trench  200  feet  from  the  *'  quartz  workshop  talus  "  at  Little  Falls,  or  down  in  the 
Trenton  sewer. 

3  This  phcnoineium  of  weather  spUntering  can  easily  be  .*<eon  still  at 
work.  Many  nodules  yet  unbroken,  show  on  their  surface  discolored 
lines  fringed  with  dendrites,  marking  planes  of  internal  decay  which  have 
so  weakened  the  nuiss  that  it  falls  at  once  into  angular  pieces  on  being 
struck  a  good  blow. 
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My  first  object  after  observing  ray  height  above  the  river  and 
the  colored  lines  of  stratification,  with  their  inference  of  a  val- 
ley-filling flood,  was  to  note  all  evidence  in  proof  of  the  quater- 
nary age  of  the  gravels,  and  of  the  occurrence  in  them  of  the 
chipped  specimens  and  fossil  bones  that  had  made  the  spot 
famous. 

I  carefully  examined  every  cut  at  the  Leon,  Chemin  de 
Poste,  and  Menchecourt  quarries,  and  afterward  searched  those 
at  St.  Acheul  and  Chelles,  and  the  Archeological  Museum  of 
the  University  of  Pennsylvania  now  contains  three  apparently 
artificial  chips,  which  I  then  found  in  place;  (1)  Museum 
number  11456  with  3  facets  on  one  side,  showing  the  bulb  of 
percussion,  and  well  worn  or  worked  on  the  edges,  found  and 
photographed  in  place  IJ  meters  below  the  surface  at  the 
Chemin  de  Poste  quarry ;  (2)  Museum  No.  11454  apparently 
artificial  with  6  facets  on  one  side,  in  place  2J  meters  below 
the  surface  at  the  Chemin  de  Poste  quarry,  and  (3)  Museum 
No.  11456,  a  thin  flake  showing  the  bulb  and  concentric 
circles  of  percussion,  at  the  Leon  quarry  2  meters  below  the 
surface.  But  the  flint  nodules  of  Abbeville  flake  very  easily 
when  struck  against  each  other,  and  when  we  realize  that  the 
gravel  deposits  have  been  "  ravined  "  by  streams  in  past  time, 
that  cavities  have  been  formed  in  the  chalk,  into  which  the 
flints  have  fallen  with  more  or  less  suddenness  and  force,  and 
that  the  original  deposition  of  the  strata  must  have  been 
accompanied  with  some  jostling  of  nodules,  we  need  not 
attribute  every  flake  showing  the  bulb  of  percussion,  to  the 
hand  of  man. 

These  specimens  though  far  more  artificial  looking  than 
many  that  have  been  proved  artificial  by  surrounding  circum- 
r^iaiices  must  therefore  be  classed  as  doubtful,  and  we  will  not 
perplex  ourselves  with  an  analysis  of  their  position  in  its 
exact  relation  to  unstratified  Limon  Rouge  and  the  stratified 
beds  beneath. 

Beyond  these  possible  traces  of  human  handiwork,  I  found 
nowhere  a  fossil  or  "coup  de  poing"  in  place. 

However,  at  the  Leon  quarry,  a  workman  showed  M.  du  Mesnil 
myself  3  typical  leaf-shaped  specimens,  recently  found,  he  said, 
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by  him,  one  of  which  was  covered  with  white  patina,  and  three 
months  later  (on  a  second  .visit),  sold  me  an  elephant's  tooth 
at  the  quarry  (for  2  francs).  Another  laborer  at  the  Chemin 
de  Poste  quarry  sold  me  (for  4  francs)  four  chipped  specimens 
(2  patinated),  and  again,  three  months  later,  8  (for  5  francs) 
found  by  him,  he  said,  in  the  "  Limon  rouge  "  at  the  spots  in- 
dicated (see  photograph,  figure  1).  At  the  Boulevard  quarry 
at  St.  Acheul,  I  bought  of  a  third  workman,  at  least  a  dozen 
broken  "axes"  and  chips,  some  of  them  well  patinated, 
together  with  the  bones  of  a  Bos.primiginius  (for  5  francs).*  A 
fourth  quarryman,  at  Chelles,  where  two  tables  in  the  fore- 
man's shed  were  piled  with  "  axes "  and  the  teeth  and  bones 
of  the  Rhinoceros  tichorinuSj  Elephas  primiginius,  Equus 
cabaUus  and  Reindeer  recently  found,  it  was  said,  and  reserved 
as  the  property  of  the  company ;  sold  me  at  his  house  a  num- 
ber of  patinated  chips  and  "  coups  de  poing,"  together  with 
three  teeth  of  the  Equm  caballus  (for  5  francs). 

Nothing  so  distinguishes  the  Delaware  from  the  Somme 
Valleys ;  nothing  so  eliminates,  from  the  study  of  the  latter, 
the  doubts  as  to  readjustments  and  talus,  the  possibilities  as  to 
river  levels  and  distant  glaciers,  which  perplex  the  American 
investigator,  as  the  presence  of  these  fossils,  thus  luckily  pre- 
served by  the  chalk,  and  in  sufficient  numbers,  it  seems,  to 
convince  all  men  of  science  who  have  visited  the  spot.  Though 
I  found  none  with  my  own  hands,  it  would  have  been  hard  to 
believe  that  those  I  saw  at  the  quarries,  in  the  Du  Mesnil  col- 
lection, at  St.  Germain,  and  in  the  Boucher  de  Perthes  Museum, 
at  Abbeville,  had  come  from  the  surface  or  from  anywhere 
else  than  the  gravels  themselves.^ 

♦  One  of  the  flint  "  axes  "  he  laid  aside,  saying  that  it  was  an  imitation. 

*  Beyond  these,  thus  labe^i^g  the  beds  in  general  as  quaternary,  the 
closer  study  of  the  bones  had  enabled  paleontologists,  I  was  told,  to  make 
out  an  evolution  in  the  fauna  of  the  valley,  and  distinguish  three  divis- 
ions or  terraces — an  upper,  the  oldast,  marked  by  the  prevalence  of  the 
E.  antiquus,  Rhin.  merkii^  and  the  advent  of  man;  the  middle  marking 
the  decadence  and  extinction  of  the  Elephas  aniiquits  and  the  Rhhi. 
merkii,  the  prevalence  of  the  Rhin.  tichorinus^  and  the  appearance  and 
great  increase  of  the  Mannnoth;  and  a  lower,  the  latest,  represented  by 
the  extinction  of  the  Mammoth  and  the  prevalence  of  the  Reindeer. 

The  Carriere  de  Leon,  Port  St.  Gilles,  and  Chemin  de  Poste  quarries 
now  represent  the  upper ;  the  Balastiere  du  Chemin  de  Fer  the  middle, 
and  the  Menchecourt  quarries  the  lower  terraces. 

The  cut  at  Moulin  Quignon  and  most  of  the  exposures  worked   by 
Boucher  de  Perthes  are  at  present  covered. 
65 
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As  to  the  artificially  chipped  flints  (see  Fig.  3),  twelve  of 
those  obtained  by  me  were  patinated  with  the  brown,  yellow, 
red  and  white  patina  that  no  art  can  adequately  reproduce, 
for  the  forged  patina  is  a  crust,  the  real  a  decomposition  into 
the  stone.*  To  prove  that  they,  like  the  fossils,  came  from  the 
gravels,  no  evidence  was  wanting  save  that  of  a  personal  dis- 
covery. 

COMPARISON  WITH  TRENTON  SPECIMENS. 

Did  the  Trenton  forms  resemble  these  French  objects? 
was  the  next  question.  Figure  3  (omitting  the  so-called  Mou- 
sterian  flakes  specialized  on  one  side,  and  the  thin,  knife-like 
flakes  and  hammer  stones  from  the  upper  beds)  gives  the  three 


FIG.  3.    J 

Typical  specimens  of  flint  from  the  Somme  gravels  at  Abbeville.   D*  Ault  du  Mesnil 
collection.      (Photographed  by  the  kind  permission  of  M.  G.  d'Ault  du  Mesnil.) 
A.     Specialized  only  at  the  point.     Rude  at  the  base. 
6.     Specialized  all  round.     Leaf-shaped. 
C.     Unspecialized.     Resembling  usual  Trenton  forms. 

*  Some  "  forging  "  of  specimens  has  been  carried  on  in  the  Sonune  Val- 
ley, as  the  drawers  full  of  imitations  at  St.  Germain,  and  the  specimens 
shown  me  in  the  Du  Mesnil  collection  prove.  M.  du  Mesnil  has  even  detec- 
ted skillful  attempts  at  imitation  of  white  patina  at  Amiens.  He  informed 
me  that  my  unpatinated  specimens  were  genuine.  But  they  can  be  elimi- 
nated from  the  evidence  without  depriving  it  of  much  force. 
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important  shapes  found  in  the  Abbeville  pits.  Figs.  4  and  5 
present  fifteen  representative  specimens  from  Trenton,  in  the 
Abbott  collection  at  the  Peabody  Museum,  Cambridge,  Mass. 


FIG.  4.  ^ 
Trenton  specimens  of  argillite  from  the  Abbott  collection,  Peabody  Museum, 
Cambridge,  Massachusetts  (photographed  by  kind  permission  of  Professor  Putnam, 
and  Dr.  C.  C.  Abbott,  in  September,  1893).  Tickets  show  catalogued  number  of 
specimens,  date  of  discovery,  site,  depth  in  Trenton  gravels,  etc.,  as  stated  in  the 
Museum  records. 

The  Trenton  forms  generally  resemble  C,  Fig.  3.  None  are 
so  finely  worked  as  B  (the  duplicate  of  our  heavier  cache  spe- 
cimens^), while  A,  the  most  striking  of  all  the  "  coups  de  poing," 

^  As,  for  instance,  the  8185  flint  blades  arranged  in  sots  of  about  15,  in 
mound  5  of  the  Hopewell  group  on  the  north  Fork  of  Paint  Creek,  Ross 
Co.,  Ohio,  discovered  in  1847  by  Sijuier  and  Davis  and  fully  exhumed  in 
1891  by  Mr.  W.  K.  Moorehead  (Primitive  Man  in  Ohio,  p.  189)  or  the 
6107  similar  blades,  similarly  placed,  found  by  Dr.  J.  F.Snyder  in  1890  in 
a  mound  on  the  right  (Illinois)  river  bank  near  Beardstown,  Brown 
Countv,  Illinois.     (See  The  Archeologist  for  Oct.,  1893.) 
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scarcely  worked  at  the  large  end  where  the  nodule  surface 
often  remains,  and  finely  specialized  into  a  narrow  point  at  the 
other,  is,  with  the  exception  of  the  three  specimens  in  Fig.  5, 
(the  only  ones  of  the  kind  from  Trenton  with  a  record  as  to 
depth  and  position),  unlike  anything  in  the  described  Trenton 
series,  nor  is  it  fairly  duplicated  by  any  of  the  American  quarry 
or  workshop  discoveries  that  I  have  seen. 

In  the  Boucher  de  Perthes  Museum  there  are  (down  stairs) 
48  specimens  of  A,  (Fig.  3)  and  47  of  B.  In  the  British  Museum, 
192  British  specimens  of  A  (Fig.  3)  and  30  of  B.  Of  C  there  are 
32  in  the  Boucher  de  Perthes,  and  97  (from  Britain)  in  the 
British  Museum,  and  the  fact  that  these  latter,  save  in  material, 
are  exactly  resembled  by  the  Trenton  forms  and  American 
quarry  specimens,  brings  us  to  the  next  question. 

IMPLEMENTS  FINISHED  AND  UNFINISHED. 

Are  the  European  specimens  finished  implements?  In  at- 
tempting to  answer  which  the  following  facts  offer  some  sug- 
gestion. 

Of  the  48  French  (Boucher  de  Perthes,  Abbeville)  examples 
of  A  (Fig.  3),  all  very  rude  and  un worked  at  base,  where  28 
retain  the  pebble  surface,  29  are  quite  unmistakably  special- 
ized at  the  point ;  and  of  these  29, 10  look  freshand  unused,  while 
19  seem  to  dhow  signs  of  use  or  water  wear.  Of  the  152  Brit- 
ish (Museum)  A's,  96  are  unmistakably  specialized  at  the  point, 
while  very  rude,  and  generally  showing  nodule  surface  at  the 
base. 

Eleven  of  the  47  French  B's  (well-specialized  all  around,  3 
to  5  inches  long),  show  signs  of  use  or  rolling. 

Of  the  32  French  C's  about  14  look  rolled  or  used,  and  of  the 
97  British  C*s  (of  which  W.  G.  Smith's  unused-looking  speci- 
men resting  on  the  elephant  bone,  in  the  **  Paleolithic  floor" 
case,  is  one),  about  20  are  made,  not  of  flint,  but  of  red 
quartzite. 

Water,  rather  than  use,  may  have  rolled  and  nicked  the  edges 
of  any  of  these  flints  (except,  perhaps,  W.  G.  Smith's)  since  they 
were  made,  and  if  we  must  eliminate  these  battered  cutting 
edges  (which  I  did  not  look  for  in  the  British  cases)  from  the 
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pros  and  cons  of  a  gravel  specimen,  whether  in  Europe  or 
America,  nothing  remains  for  the  student  but  analogy  with 
stone  implements  from  other  regions. 

Judged  by  this,  the  77  French  and  British  B's  might  have 
to  be  left  out,  because  they  resembled  American  cache  forms. 
But  the  19  French  and  the  152  British  A's,  rude  masses  taper- 
ing to  fine  points,  could  not,  until  some  ground  of  doubt  is 
suggested,  escape  the  category  of  finished  implements. 


No.  16161.  No.  11752.  No.  4o913. 

4  feel  from  surface,       Gravel  of  Trenton  R.  R.  cut,  7  feet. 

R.  R.  cut,  1878.  bluff,  7  feet.  May.  1888. 

FIG.  5.     i 
Three  Trenton  specimens  (Abbott  collection,  Peabody  Museum,  Cambridge,  Mass.),  rude  at  base  and 
worked  to  points,  resembling  (though  lacking  the  specialization  of  the  latter)  the  rough  based  pointed 
forms  from  Europe  (see  Fie.  3,  A).      The  labels  on  the  margin  give  the  Museum  record. 

As  to  the  position  of  these  forms  in  the  Somme  gravels,  M. 
du  Mesnil  makes  a  statement  which,  though  contradicted  by 

8  Five  of  the  47  French  are  little  ones,  from  2^  to  3  in.  long,  also  well- 
specialized.  The  30  British  specimens  of  B  are  much  ruder  than  the 
French.  There  are  also  5  or  6  little  French  specimens,  2  to  2J  in.  long, 
of  the  rude  pattern  C.  Eighteen  French  or  56  British  look  like  blocked 
out  or  unfinished  forms  of  A. 
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certain  archeologists  is  of  the  greatest  interest  to  the  Ameri- 
can student — that  while  A  and  C  begin  at  the  oldest  layers 
and  continue  through  the  newest,  B  only  begins  in  the  middle 
stratum  (with  the  Mammoth),  to  continue  thenceforth  with  the 
others  to  the  top.^ 

Granted  the  correctness  of  this  observation,  the  student  of 
American  quarries  would  be  tempted  to  call  C,  when  lying  as 
it  does  in  the  later  beds,  at  or  near  the  more  perfect  forms,  a 
**  waster  or  reject,"  a  preliminary  step  in  their  manufacture. 

When  found  alone,  however,  in  lower  strata  of  the  same 
gravel,  he  must  fairly  ask  whether  it  does  not  represent  an 
earlier  stage  in  the  process  of  stone  chipping,  when  the  savage, 
unskilled  to  proceed  farther  in  the  then  experimental  art, 
would  have  halted  and  treated  as  a  finished  tool,  the  same 
form  which  later,  where  finer  work  was  understood  and  re- 
quired, he  would  have  cast  aside  as  a  '*  reject." 

This  brings  us  to  the  last  question  : 

THE  "waster"  of  THE  EUROPEAN  ("  NEOLITHIC")  QUARRY. 

Are  there  .late  Stone  Age  quarries  abroad,  which,  like  the 
American  sites,  tell  a  story  of  booked  out  "  wasters  "  resem- 
bling gravel  forms  ? 

At  Grimes  Graves  (near  Brandon,  Suffolk,  England)  Canon 
Greenwell  found,  in  1880,  surface  conditions  resembling  those 
at  Macungie,  Lehigh  Co.,  Pennsylvania). *°  After  digging  40 
feet  down  into  an  ancient  pit,  he  discovered  horizontal  galleries, 
and  in  them  several  chalk  cups,  a  phallic  figure  cut  in  chalk, 
and  pick-axes  made  of  stag  antlers,  on  one  of  which  was  the 

•  The  opponents  of  this  statement  say  that  B  has  been  found  in  the  old- 
est layer.  Its  advocates,  that  when  such  has  seemed  the  case,  the  speci- 
mens tumbled  down  through  the  ravining  of  streams.  Unfortunately,  it 
appears  that  in  the  demonstration  of  these  points,  few  exact  records  have 
been  kept  of  the  stratigraphie  position  of  specimens  discovered.  Xone, 
as  far  as  I  could  learn,  had  been  photographed  in  place,  and  probably 
not  one  in  fifty  was  found  by  a  scientific  observer  with  his  own  hands.  '  'We 
need,"  said  M.  Reinach,  in  the  St.  Germain  Museum,  "a  kind  of  hermit 
to  live  in  the  quarries,  and  pounce  upon  specimens  as  w^orkmen  find 
them." 

»o  See  Notes  on  Exploration  of  Aboriginal  Jasper  quarries  in  the  Lehigh 
Hills  in  1891-92  (Popular  Science  Monthly,  September,  1893.) 
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muddy  imprint  of  a  human  hand.  Cissbury  (near  Worthing, 
Sussex,  England)  explored  by  Col.  A.  Lane  Fox,  in  1867-75, 
repeated  in  general  these  discoveries. 

At  Grand  Pressigny  (near  Tours,  France),  the  fields  are 
scattered  with  nuclei  and  thin  flakes  of  flint  worked  from 
neighboring  rock  in  situ,  and  no  doubt  there  are  hundreds  of 
other  European  quarries  yet  unexplored,  illustrating  the  handi- 
craft of  peoples  living  in  times  geologically  more  recent  than 
the  drift.'' 

But  Spiennes  (near  Mons  in  Belgium)  will  suit  our  purpose. 
Here  M.  M.  Cornet  and  Briart  saw,  in  1868,  a  railway  cut  expose 
pits  and  horizontal  burrows  as  at  Grimes  Graves  and  Ciss- 
bury, in  one  of  which,  at  a  depth  of  8  or  10  feet,  a  fire-site  and 
potsherds  were  found.  The  surface  and  slope  of  the  chalk  hill 
along  the  little  valley  of  the  Trouille,  though  talus  hides  the 
pit  profiles,  and  the  surface  depressions  are  level,  is  still  littered 
thick  with  refuse,  which  is,  if  we  may  believe  European 
archeology,  the  work  of  a  man  who  could  make  pottery  and 
polish  stone  tools,  and  who,  as  compared  with  the  Drift  savage  of 
the  Somme  is,  geologically  speaking,  a  modern  individual. 

I  visited  Spiennes  in  March,  1893,  and,  after  seeing  a  neigh- 
boring collection,  and  carefully  examining  the  refuse-covered 
area  and  several  piles  of  "  pierres  taillfis  "  in  adjoining  gardens, 
gathered  with  my  own  hands  and  obtained  from  peasants  on 
the  spot,  a  fairly  illustrative  series  of  the  chipped  forms  of  the 
quarry. 

Figure  6,  omitting  nuclei  and  unworked  chips,  represents 
the  types  of  the  collection  (142  specimens  in  all,  including  4 
hammer-stones). 

Again,  as  in  the  American  quarries,  the  story  of  partly  fin- 
ished implements  preceded  by"  wasters  "  and  inchoate  forms, 

^*  I.  e.,  according  to  the  European  elassiiication,  the  men  of  (a)  the 
cave  period,  (b)  the  neoHthie  period,  (c)  the  bronze  period. 

The  paleoHthic  cave  men,  who,  as  we  are  told,  never  pohshed  stone, 
polished  bone,  and  scratched  outlines  of  animals  on  bone,  superior  in 
realistic  skill  to  anything  done  in  the  Bronze  and  Neolithic  Ages.  At 
Solutre,  they  chipped  long,  thin  blades,  equal  to  fine  Mexican  and 
Califomian  specimens,  and  at  the  quarries  and  workshops  where  these 
were  fashioned,  the  American  student  might  expect  to  fmd  a  set  of 
**  wasters  "  ver>'  familiar  in  appearance,  yet  certainly  "paleolithic." 
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is  plainly  told.  The  considerably  specialized  results  of  the 
stone  chipper^s  work  at  Spiennes,  are  shown  in  the  two  groups, 
A  and  B. 

Of  A — a  long,  narrow  blade,  worked  to  a  point — I  have  7 
broken  examples,  and  of  B — the  chipped  celt — worked  to  a 
round  cutting  edge,  8  specimens  likewise  broken.  Both  A  and 
B  are  plainly  ushered  in  by  a  series  of  rude,  less-specialized 
shapes,  group  a  (of  which  there  are  36)  tending  toward  A, 
and  group  b  (of  which  I  have  35)  tending  toward  B." 

When  we  come  to  group  C,  representing  a  series  of  inchoate 
masses,  19  in  number,  too  little  worked  to  be  classified  with 
the  rugged  relatives  of  either  A  or  B,  we  realize  a  self-evident 
fact  often  before  forced  upon  our  attention.  Having  descended 
too  far  in  the  scale  of  chipped  forms,  we  have  lost  our  bear- 
ings. Judgment  by  type  is  at  an  end.  Inference  is  danger- 
ous. We  have  reached  the  point  where  the  fortunately-dis- 
coyered  hearth,  the  blackened  potsherd,  or  half-eaten  bone 
must  help  to  tell  the  tale — the  point  where  all  stones  flaked 
but  of  a  few  chips,  like  "  all  cats  in  the  dark,"  are  alike. 

And  the  fact  that  this  group  C,  from  Spiennes,  certainly 
runs  into  and  resembles  the  rude  drift  forms  from  the  Somme 
(Fig.  3,  C)  the  American  quarry-refuse  specimens  above 
noted,  and  Trenton  Specimens  (Fig.  4)  means  but  little,  when 
we  observe,  as  we  must,  that  the  most  specialized  forms  from 
the  Spiennes  quarry  (Fig.  6,  A  and  B)  and  Drift  (Fig.  3,  A  and 
B)  are  quite  unlike.  Here  we  infer,  if  we  may  infer  anything 
from  the  shape  of  worked  stones,  that  where  the  quarry  man 
was  aiming  at  a  thin,  elongated  blade,  or  a  celt  with  round 
cutting  edge,  the  Drift  Man  was  working  out  a  broad,  leaf- 
shaped  form,  or  the  unique  massive  ended  "  coup  de  poing." 

"Two  broken,  polished  celts,  (group  B)  were  obtained  by  me  from  a 
l)easant  at  Nouvelles,  1 J  miles  away.  But  a  peasant  at  Spiennes  spoke 
of  finding  polished  celts  near  the  pits.  So  does  Canon  Greenwell,  quoting 
M.  M.  Ck^rnet  and  Briart  in  Journal  of  London  Ethnological  Society,  1871, 
p.  433. 

The  above  numbers  are  given  as  they,  from  my  own  observation,  seem  to 
show  roughly  the  relative  proportion  among  the  refuse,  between  the  more 
finished  and  rude  forms. 
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SUMMARY. 

To  sum  up  the  above  conclusions.  A  visitor,  though  refus- 
ing to  take  anything  on  authority,  could  find  no  fair  reason  to 
doubt  that  the  French  implements  are  found  in  placQ  in  the 
Somme  gravels  associated  with  quaternary  fossils,  as  asserted 
by  European  writers.  The  whole  question  is  simplified  by  the 
frequency  of  bones. 

The  Trenton  specimens,  though  resembling  the  ruder  and 
less  specialized  French  types,  never  duplicate  the  specialized 
forms.    The  shape  alone  of  the  remarkable  "coup  de  poing'^ 


FIG.  7.     I 
Australian  stone  flakes  (un specialized)  set  in  gum  handles  and  used  as  knives. 
(Photographed  by  kind  permission  of  Mr.  C.  H.  Read,  British  Museum). 

(Fig.  3,  A)  separates  it  from  all  Trenton  specimens  (except  the 
three  in  Fig.  5).  But  its  best  examples  are  well-specialized,  as 
is  its  more  familiar  leaf-shaped  companion  (Fig.  3,  B),  while 
none  of  the  Trenton  specimens  are  so. 
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Judged  by  the  American  quarry  standard,  certain  of  the 
above-mentioned  ruder  French  forms  (Fig.  3,  C)  might  be 
classed  as  "  rejects  "  thrown  aside  by  the  Drift  Man  in  the  fash- 
ioning of  his  finer  blades  (A  and  B). 

The  European  neolithic  quarry  of  Spiennes,  like  the  Ameri- 
can quarries,  illustrates  the  production  of  "  wasters  "  in  the 
fashioning  of  large  stone  implements.  But,  in  its  more 
specialized  results,  the  chipped  celt  and  the  long,  narrow  blade, 


FIG.  8.    ^ 
Stone  discs  (resembling  the  "  Teshoas  *'  seen  by  Dr.  Leidy  in  use  among  the  Fort 
Bridger  Shoshones  as  hide  scrapers,  in  1870)  and  river  pebbles  from  which  similar 
discs  have  been  chipped.     Found  at  Indian  surface  village  sites  in  Delaware  and  Sus- 
quehanna Valleys  in  1892. 

it  offers  no  resemblance  to  the  leaf-shaped  "  hache  "  (Fig.  3,  B) 
and  the  massive-ended  "coup  de  poing"  (Fig.  3,  A)  of  the 
Somme  drift. 

While  making  these  comparisons,  we  have  realized  that  the 
light  thrown  upon  the  subject  by  the  study  of  American  quar- 
ries, important  as  it  is,  by  no  means  settles  the  manner  by 
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which  all  peoples  in  an  age  of  stone  made  their  blade-like  im- 
plements, or  gives  us  a  universal  clue  to  a  "  finished  imple- 
ment "  wherever  found. 

We  must  bear  in  mind  (1)  that  the  Easter  Island  hafted  ob- 
sidian splinters  (Fig.  9)  and  the  Austrahan  unworked  flakes 
(Fig.  7)  set  in  masses  of  "  black  boy  "  gum,  for  use  as  knives, 
hammering  tools  or  saws,  prove  that  specialization  is  not 
a  universal  test  of  a  finished  implement.  Though  as 
"  finished  "  as  arrow-heads,  who  would  call  them  so  when  the 
mounts  had  rotted?  And  who  could  distinguish  the  white 
flint  flakes  used  recently  by  the  Andamanese  to  shave  their 
heads,*^  or  the  Admirality  Island  knife-chips  of  obsidian  minus 
the  gum,  from  "  quarry  refuse." 

(2)  That  the  "  Teshoas  "  used  as  scrapers  by  the  Shoshones 
(observed  near  Fort  Bridger  by  Dr.  Joseph  Leidy  in  1870),**  of 
which  I  have  found  duplicates  in  the  Delaware  and  Susque- 
hanna Valleys,  together  with  the  pebbles  from  which  it  appears 
that  they  have  been  knocked  (see  Fig.  8)*^,  are,  though  finished 
implements,  not  specialized,  and  illustrate  a  phase  of  pebble 
chipping  not  noted  in  the  study  of  quarries. 

(3)  That  the  above-mentioned  Easter  Island  hafted  splinters, 
(See  Fig.  9)  though  again  finished  implements,  could  not  have 
been  preceded  by  '*turtlebacks"  in  their  manufacture,  and  that 
the  Jasper  flake  exhibited  in  the  National  Museum  (see  Ray  Col- 
lection and  Smithsonian  Report,  1886,  part  1,  plate  XX)  as  the 
starting  point  for  arrow-head  making  among  the  north-west 
coast  Indians,  would  probably  not  have  looked  like  a  "  turtle- 
back  "  or  "  quarry  reject  "  if  cast  aside  after  partial  working. 

I  found  several  little  **  turtlebacks  "  at  the  Jasper  quarrj'  at 
Macungie  (about  one  inch  in  length),  while  the  well- worked 
end  of  a  small  blade  protruding  from  a  shapeless  mass  at  the 
Saucon  Creek  quarry,  seemed  to  evidence  a  procedure  not 

^'See  Observations  by  Col.  A.  Lane  Fox,  Journal  of  the  Anthropologi- 
cal Inst,  of  (ireat  Britain,  etc.,  May,  1878,  p.  446. 

^*See  Hayden's  U.  S.  Geological  Report  for  1873. 

1*  See  paper  on  * 'Pebbles  Chipped  by  Modem  Indians,  as  an  Aid  to  the 
Study  of  the  Trenton  Gravel  Implements,"  Proc.  Am.  Ass.  for  Adv.  of 
Sci.,  Vol.  XLT,  1892,  p.  287. 
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involving  the  production  of* "quarry  rejects"  of  leaf-shaped 
form.  And  it  seems  hard  to  escape  the  conclusion  that  if 
in  some  American  cases  the  finished  arrow-head  or  small 
blade  is  the  fit  survivor  of  a  family  of  leaf-shaped  "  rejects;"  iu 
others  (as  certainly  in  the  Mexican  flake  arrow,  worked  only 
on  one  side),  it  sprung  from  the  nearest  available  chip,  no 
more  resembling  the  ovate  quarry  forms  and  Trenton  speci- 
mens than  would  a  bit  of  ill-worked  bottle  glass  cast  aside  by 
California  Indians. 


FIG.  9.    ^ 
Rude  hafted  flakes  of  obsidian  from  Easter  Island. 
(Photographed  by  the  kind  permission  of  Mr.  Charles  H.  Read,  British  Museum). 
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EDITORIALS. 

— It  has  always  been  recognized  that  scientific  research  is  greatly 
furthered  by  the  exchange  of  the  various  objects  with  which  that 
research  is  concerned.  For  the  transmission  of  objects  of  Natural  His- 
tory from  one  country  to  another,  the  mails  have  offered  a  cheap, 
speedy  and  reliable  means.  Heretofore,  through  the  laxity  with  which 
the  regulations  on  the  subject  have  been  enforced,  it  has  been  possible 
to  enter  such  objects  in  the  mails  of  the  Universal  Postal  Union  as 
samples  of  merchandise  and  under  the  rates  of  postage  therefor.  From 
official  information  lately  received  from  the  Post  Office  Department  of 
the  United  States  it  appears  that  such  a  rating  is  entirely  unauthorized 
by  existing  provisions,  and  that  objects  of  Natural  History  may  be 
mailed  to  countries  of  the  Union  only  at  the  rates  required  for  letters. 
The  United  States  Post  Office  Department  also  states  that  it  had 
recently  submitted  a  proposition  to  the  countries  composing  the  Postal 
Union,  to  modify  the  regulations  so  that  such  specimens  might  be 
received  into  the  mails  at  the  same  rates  as  samples  of  merchandise 
but  that  a  sufficient  number  of  those  countries  had  voted  against  the 
proposition  to  defeat  it.  The  countries  which  voted  negatively  are  Aus- 
tria, Bolivia,  British  India,  Canada,  Germany,  Great  Britain,  Guate- 
mala, Hungary,  Japan,  Norway,  Portugal,  Russia,  Spain,  Sweden, 
Tunis,  Uruguay,  Venezuela. 

The  Academy  of  Natural  Sciences  of  Philadelphia  has  therefore 
resolved  to  address  the  various  scientific  bodies,  with  which  it  is  in 
communication,  in  those  countries  whose  Governments  have  voted 
against  the  proposition,  and  to  request  those  scientific  bodies  to  memo- 
rialize their  respective  Governments  in  favor  of  the  same.  The  follow- 
ing circular  has  been  prepared. 

The  Government  of  having  voted  in  the  negative,  this 

Academy  respectfully  requests  the  favorable  consideration  of  this 
question  by  your  Society,  and  begs  that  it  take  such  steps  as  it  deems 
advisible  to  inform  the  Postal  authorities  of  of  the  mani- 

fest advantages  to  scientific  research  which  would  result  from  the  adop- 
tion of  the  proposed  modification,  and  to  request  those  authorities  to 
take  such  steps  as  may  result  in  the  adoption  of  the  same.  The  letter 
rate  for  postage  (Universal  Postal  Union)  is  ten  times  that  required 
for  samples  of  merchandise ;  such  a  rate  for  specimens  of  Natural  His- 
tory is  virtually  prohibitive.  This  Academy  would  respectfully  urge 
upon  your  honorable  Society  prompt  action  on  this  matter  if  it  meets 
with  that  approval  which  we  so  strongly  desire. 
President,  Recording  Secretary. 
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As  the  above  list  of  countries  includes  all  the  great  powers  of  Europe 
excepting  France  and  Italy,  the  necessity  for  the  proposed  action  is 
evident. 

— We  have  received  the  first  number  of  a  new  geological  periodical, 
"The  Glacialist  Magazine,"  published  in  London.  The  editorial 
corps  includes  the  names  of  some  well-known  and  able  geologists,  one 
of  whom  is  an  American.  That  this  journal  will  be  well  edited  we 
have  no  doubt,  but  we  have  some  doubts  of  the  propriety  of  adding 
another  to  the  list  of  geological  magazines  now  in  existence.  These 
number,  in  the  United  States  alone,  without  counting  more  general 
scientific  periodicals,  ^ve,  the  new  one  being  the  sixth  which  a^ks 
for  a  subscription.  The  probability  obviously  is,  that  unless  they 
can  be  circulated  gratuitously,  new  journals  must  fail  of  sufficient 
financial  support.  Such  subscriptions  as  they  receive  are  more  or  less 
likely  to  be  withdrawn  from  existing  journals,  so  that  these  may 
become  impoverished.  Geologists  should  rather  concentrate  than 
divide  their  publications. 

— The  able  geologist,  Mr.  W.  T.  McGee,  has  been  appointed  Direc- 
tor of  the  Bureau  of  Ethnology  at  Washington.  Mr.  McGee's  import- 
ant contributions  to  Geology  are  well-known,  and  we  therefore  fail  to 
see  the  propriety  of  his  transfer  to  another  field  where  he  has  been 
until  recently  unknown.  We  say  until  recently,  for  he  has  become 
recently  unfavorably  known  in  Anthropology  for  an  unparliamentary 
review  of  Professor  G.  F.  Wright's  book.  This  appointment  was,  of 
course,  made  by  officials  who  were,  we  suppose,  unacquainted  with  the 
facts  in  the  case.  We  can  only  say  that  appearances  would  have  been 
saved  by  a  greater  delay  in  the  appointment ;  and  anthropology  would 
have  been  benefited  by  a  longer  apprenticeship  on  the  part  of  Mr. 
McGee.  , 

Some  time  ago  the  Legislature  of  the  State  of  Arkansas  passed  a  res- 
olution, which,  declares  that  the  pronunciation  of  the  name  of  the  state 
is  ArksLUsaw  and  not  Arkan^o^.  Persons  who  are  in  a  position  to 
know,  are  aware  that  this  resolution  expresses  the  custom  of  the  people 
of  the  State,  and  of  the  countries  immediately  adjoining,  while  in  the  east 
and  elsewhere,  the  name  is  pronounced  Arkansas,  so  as  to  agree  with 
the  pronunciation  of  the  names  of  the  States  of  Texas  and  Kansas. 
These  customs  have  been  fixed  for  a  long  time,  for  we  find  in  Lewis 
and  Clark's  narration  of  their  expedition,  which  was  published  in  1823, 
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the  name  spelled  Arkansa.  It  is  evident  that  this  spelling  according 
to  the  French  pronunciation  expresses-  that  which  long  custom  has 
made  correct  in  English,  and  it  therefore  seems  that  it  should  be 
adopted  in  geographies  and  on  maps,  so  that  the  confusion  resulting 
from  the  pronunciation  of  the  names  Texas  and  Kansas  may  not  be 
perpetuated.  The  case  is  quite  different  with  regard  to  the  native 
pronunciation  of  the  name  Missouri,  which  is  Mizzoura.  This  is  not 
supported  by  any  linguistic  reason,  and  is  provincialism  which  time 
will  probably  abolish. 
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Geol.  Soc.  Am.,  Vol.  IV,  1898.     From  the  Society. 

Stiles,  O.  W. — Notes  on  Parasites.  Extr.  Journ.  Comp.  Med.  and  Veter.  Arch., 
1892.     From  the  author. 

Stokk,  a.  C— Analytical  Keys  to  the  Genera  and  Species  of  the  Fresh- Water 
Algae  and  the  Desmidiese  of  the  United  States.  Portland,  Conn.,  1898.  From  the 
author. 

Upham,  W.— Eskers  near  Rochester,  N.  Y.  Extr.  Proceeds.  Rochester  Acad.  Sd., 
Vol.  II,  1893.    From  the  author. 

Weber,  M. — Zoologische  Ergebnisse  einer  Reise  in  Nederlftndisch  Ost-Indien. 
Zweiter  Bd.  Zweites  Heft.  Leiden,  1892. 

WiCKERSHAM,  J.^Is  it  '*  Mt.  Tacoma''  or  "  Rainier  ?  "  Extr.  Proceeds.  Tacoma 
Acad.  Sci.,  1893.     From  the  author. 
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RECENT  LITERATURE. 

Iowa  Geological  Survey,^ —  The  first  annual  report  of  the  Iowa 
Geological  Survey  just  issued  is  unusually  attractive  in  appearance, 
and  presents  an  interesting  array  of  papers.  That  by  Professor  Calvin 
deals  with  some  phases,  of  the,  as  yet,  imperfectly  known  Cretaceous 
deposits  occurring  in  Woodbury  and  Plymouth  counties,  and  contributes 
important  information  concerning  them.  These  deposits  in  the  area 
studied  consbt  of  soft  sandstone  interstratified  with  bands  of  ferruginous 
nodules  and  variegated,  often  parti-colored,  days,  overlaid  by  white,  or 
yellowish  chalk,  in  part  indurated  into  beds  of  soft  fissile  limestone. 
White,  in  his  report  of  1870,  termed  this  chalk  the  Inoceramus  bed, 
from  the  great  numbers  of  Inoceramus  problematicns  found  in  it,  while 
the  lower  beds  were  called  the  Woodbury  sandstone  and  shales.  Pro- 
fessor Calvin,  mainly  on  paleontological  evidence,  separates  the  latter 
into  two  divisions,  the  lower  of  which,  chiefly  sandstones  containing 
impressions  of  leaves  belonging  to  species  of  plants  resembling  our 
modern  forest  trees  and  with  animal  remains  exceedingly  scarce,  he 
correlates  with  the  Dakota  group  of  Meek  and  Hayden.  The  second 
division,  principally  shales  containing  impressions  of  valves  of  marine 
molluscs  associated  with  the  vertebrse  of  bony  fishes  and  the  skeletons 
of  marine  saurians,  is  the  Fort  Benton  group  of  the  same  authors, 
while  the  chalk  represents  their  Niobrara  group.  The  few  moUuscan 
remains  found  in  the  beds  of  the  Dakota  (group  are  related  to  brackish 
water  species  and  imply  that  the  beds  were  laid  down  in  an  estuary,  or 
at  least  in  a  region  where  the  sea  was  shallow  and  large  volumes  of 
fresh  water  were  poured  into  it. 

The  beds  of  the  second  division  show  a  gradual  change  in  the  con- 
ditions of  deposition  owing  to  the  deepening  of  the  sea  and  the  shift- 
ing of  shore  line  farther  east.  True  marine  molluscs,  and  fishes  and 
reptiles  occupied  the  region,  and  left  their  skeletons  to  be  buried  in  the 
finer  mud  that  characterized  the  deposits  then  slowly  accumulating  in 
the  open  sea. 

During  the  succeeding  epoch  where  the  chalk  and  shell-bearing  lime- 
stones were  forming,  the  water,  by  subsidence  of  the  ocean  bed,  had 
become  deeper,  and  the  shore-line  of  the  Cretaceous  sea  attained  its 
farthest  extension  eastward  probably  reaching  as  far  as  the  Mississippi 

*  First  Annual  Report  for  1892,  with  Accompanying  Papers.  8vo.  472  pp.  with 
ten  plates  and  twenty-six  figures.    Samuel  Calvin,  State  Geologist,  Des  Moines,  1893. 
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in  northwestern  Iowa.  Inoceranius  multiplied  over  the  sea  bottom  as 
oysters,  if  undisturbed,  would  crowd  a  modern  oyster  bed.  Sharks 
disputed  possession  with  the  bony  fishes  and  marine  saurians.  Every- 
thing betokens  a  deep,  clear,  open  sea  that  spread  away  from  the  shore 
line  in  Iowa,  over  all  the  intervening  plain,  to  the  present  site  of  the 
Rocky  Mountains.  Recent  excavations  and  cuttings  have  shed  much 
light  on  the  Iowa  Cretaceous  and  the  present  survey  which  will  doubt- 
less add  much  to  our  knowledge  of  this  important  group  of  rocks. 
There  are  two  formations  in  Iowa,  probably  belonging  to  the  Cretaceous, 
whose  exact  stratigraphical  relations  are  at  present  doubtful,  viz. ;  the 
Fort  Dodge  gypsum  deposits  and  the  Nishuabrtu a  sandstone. 

The  assistant  state  geologist,  C.  R.  Keyes,  contributes  several  papers 
the  most  important  of  which  is  on  the  classification  of  the  Iowa  forma- 
tions. While  in  large  part  merely  a  summary  of  the  work  done  upon 
these  rocks  in  recent  years  by  various  workers,  it  also  presents  someimpor- 
tant  considerations  derived  from  the  author's  personal  investigations 
In  the  revision  of  the  classification,  some  needed  changes  in  nomen- 
clature appear,  as  St.  Croix  for  Potsdam,  Oneota  for  Lower  Magnesian, 
etc.  The  attempt  to  correlate  the  Iowa  rocks  with  the  New  York  sec- 
tion is  wisely  abandoned.  In  the  classification  of  the  Lower  Carbo- 
niferous, the  formations  included  between  the  Kinderhook  below  and 
the  St.  Louis  beds  above  are  grouped  together  under  the  term  Augusta. 
These  beds  comprise  what  Williams'  called  the  Osage  group,  a  name 
here  shown  to  be  inapplicable. 

It  is  in  his  discussion  of  the  Coal  Measures,  however,  that  the  author 
departs  most  widely  from  the  generally  accepted  views  of  Iowa  geology. 
After  some  general  considerations  of  the  Coal  Measure  deposits,  he 
calls  attention  to  the  two  classes  of  sediments  generally  recognized,  viz. ; 
marginal  or  shore  deposits,  and  those  laid  down  in  the  open  sea.  In 
the  Coal  measures,  as  elsewhere,  the  first  of  these  is  characterized  by 
rocks  predominantly  clay,  shales  and  sandstones  with  practically  no 
limestones.  The  sandstones  often  form  great  lenticular  masses,  some- 
times deeply  channelled  on  the  upper  surface,  the  excavations  being 
filled  with  Coal  Measure  clays.  These  and  many  other  phenomena 
attest  a  constantly  shifting  shore  line  and  the  shallow  waters.  The 
fossils  are  nearly  all  brackish  water  forms  or  shore  species.  On  the 
other  hand,  the  second  class  of  deposits  above  mentioned  is  made  up 
largely  of  calcareous  shales  with  heavy  beds  of  limestone.  The  for- 
mer are  chiefly  composed  of  strictly  open  sea  forms. 

« H.  S.  Williams,  Bui.  U.  S.  Geol.  Surv.,  No.  80,  p.  109. 
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As  the  conditions  of  deposition  were  evidently  those  of  a  slowly 
sinking  sea  shore,  the  marginal  deposits  or  Lower  Coal  Measures  prac- 
tically underlie  the  open  sea  formations  or  the  Upper  Coal  Measures. 
Hence  in  the  use  of  the  terms  Lower  and  Upper,  though  allowable  in 
a  general  way,  it  must  be  remembered  that  along  any  particular  plane 
the  two  series  of  deposits  are  contemporaneous  and  their  separation 
therefore  ^ould  be  represented  by  an  oblique  rather  than  a  horizontal 
plane.  Under  this  view  the  author  proposes  to  divide  the  Coal  Measures 
or  Pennsylvanian  series  into  (1)  the  Des  Moines  stage,  representing  the 
marginal  deposits,  thus  including  all  the  coal,  and  (2)  the  Missouri  stage 
representing  the  marine  deposits.  These  correspond  essentially  with 
the  Lower  and  Upper  Coal  Measures  as  ordinarily  given.  The  coal 
seams  are  shown  to  have  but  a  limited  extent  generally,  and  to  be 
nearly  worthless  for  correlation  purposes.  The  seams  vary  from  a  few 
inches  to  seven  or  eight,  and  even  ten  feet  in  thickness,  the  average  of 
the  seams  now  worked  being  between  four  and  five  feet.  They  are  not 
disposed  in  continuous  layers  over  the  whole  area  as  commonly  sup- 
posed, but  in  numerous  lenticular  masses  from  a  few  yards  to  several 
miles  in  extent.  Being  confined  to  the  marginal  areas  they  are  asso- 
ciated principally  with  the  sediments  characterizing  that  class  of  depos- 
its, and  have  a  slight  seaward  slope.  They  were  laid  down  over  an 
ancient  eroded  surface  with  hills  and  vales,  ridges  and  gorges,  and 
overlap  Lower  Carboniferous,  Devonian,  and  even  Silurian  rocks.  The 
paper  is  illustrated  with  numerous  figures  and  diagrams  showing 
graphically  the  structure  of  the  Iowa  coal  field,  and  the  essential  dif- 
ferences between  the  views  here  advanced  and  those  commonly  held. 

Other  papers  of  value  are  presented  by  S.  W.  Beyer,  H.  F.  Barie 
and  6.  L.  Houser.  That  of  Mr.  Beyer  treats  of  an  interesting  discov- 
ery of  eruptive  rock  in  a  deep  well  at  Hull,  Iowa,  at  a  depth  of  seven 
hundred  and  fifty-five  feet,  interstratified  with  beds  of  sandstone  con- 
stituting what  was  considered  to  be  Sioux  Quartzite. 

Additional  facts  bearing  upon  this  occurrence  of  eruptive  rocks  in 
Iowa  will  be  looked  for  with  interest. 

As  a  whole  the  report  shows  marked  wideness  of  taste  and  care  in 
its  makeup,  though  the  proof  reader  evidently  mislaid  his  glasses  at 
certain  points,  or  was  it  the  typo  who  failed  to  note  the  corrections  ? 

C.  H.  G. 

Correlation  Papers — The  Newark  System.' — This  essay,  pre- 
pared by  Mr.  I.  C.  Russell  as  a  bulletin,  is  the  sixth  of  the  series  of 

'  Balletin  of  the  United  States  Geological  Survey,  No.  85.  Correlation  Papers — 
The  Newark  System.     By  I.  C.  Russell,  Washington,  1892. 
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Correlation  Papers  issued  by  the  U.  6.  Greological  Survey.  Originally 
Mr.  Russell  intended  to  cover  the  entire  Jura-Trias  of  North  America, 
but  circumstances  compelled  him  to  restrict  his  attention  to  those  of  the 
Atlantic  border.  This  particular  body  of  rockb  the  author  calls  the 
Newark  System,  a  name  proposed  by  W.  C.  Bedfield  in  1866,  giving 
as  a  reason  that  it  is  the  oldest  specific  title  not  implying  opinion  as  to 
geologic  age.  These  rocks  extend  from  North  Carolina  to  New  Bruns- 
wick and  Nova  Scotia,  but  not  to  Prince  Edward's  Island,  as  has  been 
asserted.  They  occur  in  narrow  belts  trending  parallel  to  the  appli- 
cation folds,  covering  an  area  of  10,000  square  miles.  It  is  Mr.  J. 
Russell's  opinion  that  the  evidence  now  at  hand  bears  out  the  theory 
that  these  detached  areas  are  remnants  of  a  once  broad  terrace  which 
has  been  broken  by  orographic  movements  and  greatly  eroded. 

The  sedimentary  rocks  of  the  Newark  System,  consisting  chiefly  of 
sandstone  and  shale,  were  deposited  in  tide-swept  estuaries,  while  the 
carbonaceous  shales  and  coal  seams  originated  in  basins  more  shut  off 
from  the  seas.  The  trap  rocks  are  a  part  of  the  great  system  of  dikes 
and  sheets  which  intersect  the  surrounding  crystalline  and  paleozoic 
rocks.  The  evidence  of  glacial  action  during  the  Newark  period,  Mr. 
Russell  thinks  is  weak. 

In  discussing  the  relations  of  the  Newark  system  to  other  terranes 
the  author  refers  to  the  difficulty  of  correlating  the  rocks  of  America 
with  those  of  other  countries,  and  concludes  that  biological  phenomena 
as  a  means  of  correlating,  can  be  safely  used  only  after  the  relative 
age  of  the  strata  has  been  determined  from  pllysical  phenomena. 
Paleontologists  of  the  Vertebrata  will  not  concur  in  this  view,  for  the 
vertebrate  fossils  indicate  conclusively  that  the  formation  contains  at 
least  the  representation  of  the  upper  member  of  the  Trias  or  the 
Keuper.  This  was  first  definitely  pointed  out  by  E.  D.  Cope  in  1866.* 

The  volume  is  accompanied  by  a  very  full  bibliography,  and  is  illus- 
trated by  many  handsomely  executed  colored  and  uncolored  plates. 
The  colors  of  the  geological  maps  are  in  general  accordance  with  those 
in  use  by  geologists. 

Spalding's  Guide  to  the  Study  of  Common  Plants.^ — It  is  a 
pleasant  thing  to  take  up  a  new  book  and  find  our  expectations  not  dis- 

*  Proceedings  of  The  Philadelphia  Academy,  pp.  249-60,  290.  This  reference  is 
omitted  by  Mr.  Russell  from  his  table  of  determinations  on  p.  17,  bnt  is  included  in 
the  Bibliography  on  p.  170. 

*  An  introduction  to  Botany.  By  Volney  M.  Spalding,  Professor  of  Botany  in  the 
University  of  Michigan.  Boston,  U.  S.  A.  D.  C.  Heath  &  Co.,  Publishers,  1893,  pp. 
XIII  246. 
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appointed.  The  author  of  the  little  work  before  us  has  for  many  years 
been  a  successful  teacher  of  Botany  in  one  of  our  great  State  Univer- 
sitieSy  and  has  had  not  only  the  experience  which  bis  own  teaching  has 
brought  him,  but  he  has  seen  much  of  the  results  of  botanical  teach- 
ing in  the  high  schools  which  annually  send  up  their  graduates  to  the 
University.  The  book  is  intended  for  use  in  such  preparatory  schools 
and  was  prepared  in  answer  to  frequent  inquiries  from  high  school 
teachers. 

The  leading  thought  in  the  book  may  be  gathered  from  the  following 
sentence  in  the  chapter  addressed  to  the  .teacher.  **  In  order  to  use 
these  exercises  successfully  it  will  be  necessary  to  adopt  the  laboratory 
as  distinguished  from  the  text-book  method  of  instruction." 

Two  short  chapters  are  given  to  the  discussion  of  the  proper  outfit 
for  a  botanical  laboratory  for  high  schools. 

One  of  these  includes  lists  of  works  of  reference  under  several  heads  : 
"Laboratory  Manaels,"  "Structural  and  Physiological," " Morphologi- 
cal and  Systematic,"  "Floras,"  "Cryptogamic  Botany,"  "General," 
and  "  Current  Literature."  The  lists  are  well  made  and  the  author 
well  says  the  books  named  "  ought  to  have  a  place  in  any  respectable 
school  library." 

The  other  chapter  under  this  head  gives  good  suggestions  about  the 
laboratory  itself,  the  tables,  microscope  (small  "  Continental "  stands 
recommended),  glassware,  regents,  etc. 

Then  follow  laboratory  studies  of  seeds,  growth  of  plants  from  the 
seed,  root,  leaf,  flower  and  fruits.  These  serve  to  train  the  pupil  to 
close  observation.  He  then  takes  up  the  careful  study  of  plants  repre- 
senting the  natural  groups  of  the  vegetable  kingdom.  Thus  the  "  Sea- 
weeds and  their  Allies  "  are  represented  by  pond  scum  (Spirogyra)  and 
green  felt  (  Vaucheria)  ;  mosses  and  liverworts  are  taken  next,  followed 
by  ferns,  horsetails,  club-mosses,  the  pine  family,  the  grass  family,  etc., 
though  Monocotyledons  and  Dicotyledons,  ending  with  the  Compositse. 
The  treatment  reminds  one  of  that  in  Arthur,  Barnes  and  Coulter's 
"  Plant  Dissection,"  of  course  much  simplified. 

The  author  has  adopted  a  modification  of  Eichler's  sequence  of  the 
families  of  the  flowering  plants  .  Very  properly,  too,  he  makes  a  dis- 
tinction between  "families"  and  "orders"  (.  241). 

The  book  will,  if  used  by  our  high  schools,  do  much  to  improve  the 
quality  of  botanical  teachings  below  the  colleges  and  doubtless  will  stimu- 
late some  of  our  colleges  also  to  better  work  than  they  have  been  doing. 

Charles  E.  Bessey. 
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Annual  Report  of  the  United  States  Geological  Survey, 
1889-90.  Part  I." — This  quarto  volume  of  757  pages  constitutes  a 
record  of  the  geological  work  of  the  survey  for  the  years  1889-90.  It 
comprises  the  report  of  the  Director,  giving  a  general  account  of  the 
progress  of  the  work  during  those  years,  appended  to  which  are  the 
administrative  reports  of  the  chiefs  of  branches  and  divisions,  and  two 
scientific  papers  by  members  of  the  survey.  Both  of  these  papers,  the 
first  by  Mr.  W.  J.  McGee  on  the  Geology  of  Northeastern  Iowa,  and 
the  second  by  Mr.  A.  J.  Phinney,  on  Natural  Gas  Districts  in  Indiana, 
are  the  result  of  observations  extending  through  a  number  of  years. 

The  illustrations  are  numerous  and  excellent. 

The  Report  of  the  Death  Valley  Expedition/— This  report 
is  No.  7,  of  the  series  "  North  American  Fauna  "  published  by  the  U. 
8.  Agricultural  Department.  It  embraces  the  following  special 
reports.  Birds  by  Dr.  A.  K.  Fisher ;  Reptiles  and  Batrachians  by  Dr. 
Leonard  Stejneger;  Fishes  by  Dr.  C.  H.  Gilbert:  Insects  by  Dr.  C. 
V.  Riley  assisted  by  Drs.  8.  W.  Williston,  P.  R.  Uhler  and  Lawrence 
Bruner;  Molluscs  by  Dr.  R.  £.  G.  8tearns;  Desert  Trees  and  8hrub8 
by  Dr.  C.  H.  Merriam ;  Desert  Cactuses  and  Yuccas  by  Dr.  C.  H. 
Merriara ;  and  the  Localities  by  T.  8.  Palmer. 

The  expedition  was  under  the  direction  of  Dr.  C.  H.  Merriam, 
Director  of  the  Department  of  Animal  Industry,  who  deserves  much 
credit  for  the  inception  and  execution  of  the  plan.  As  a  report  of  a 
single  exploration,  it  is  second  to  none  of  those  sent  out  at  various 
times  by  the  Government,  if  thoroughness  of  work  and  importance  of 
results  to  geographic,  climatic,  and  hypsometric  distribution  be  consid- 
ered. The  report  on  Mammalia  which  is  yet  to  be  issued,  will  be  by  Dr. 
Merriam,  and  we  may  anticipate  that  much  of  interest  will  be  brought 
to  light  by  its  author,  who  is  here  in  his  favorite  field. 

The  geographic  distribution  of  the  numerous  species  met  with,  is 
stated  in  terms  of  the  system  already  adopted  by  Dr.  Merriam  in  his 
report  on  the  distribution  of  life  in  Arizona. 

In  this  system  Dr.  Merriam'^  discards  the   usual   divisions,  which 

*  ElcTcnth  Annual  Report  of  the  United  States  Geological  Surrey  to  the  Secretary 
of  the  Interior,  1889-90.  By  J.  W.  Powell,  Director,  Part  I,  Geology,  Washing- 
ton. 1891. 

^The  Death  Valley  Expedition :  A  Biological  Survey  of  parts  of  California, 
Nevada,  Arizona  and  Utah.  Part  II,  North  /\merican  Fauna,  No.  7.  Washington, 
1893. 

^The  Geographic  Distribution  of  Life  in  North  America  with  special  Reference  to 
the  Mammalia;  Proc.  Biol.  Soc.,  Washington,  VII,  p.  11.     April,  1892. 
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were  first  proposed  by  Baird,  added  to  by  Cope,  and  divided  by  Ver- 
riil  and  Allen,  which  correspond  in  great  measure  with  the  geological 
divisions  of  the  continent,  and  which  are  in  part  divided  by  lines 
approximately  meridianal.  He  regards  the  primary  faunal  divisions 
as  corresponding  in  great  measure  with  parallels  of  latitude.  Thus  Lis 
Sonoran  region  includes  the  Sonoran  and  Austroriparian  of  Cope, 
which  thus  extends  from  the  Pacific  to  the  Atlantic  Ocean.  But  he 
recognizes  the  two  divisions  as  of  distinct  though  subordinate  value, 
calling  them  respectively,  the  arid  and  humid  districts.  He  does  not 
adopt  the  Pacific  nor  the  central  regions.  Dr.  Merriam  admits  that 
his  system  does  not  express  the  relations  of  the  aquatic  vertebrates. 
But  a  system  which  does  not  take  these  into  account  must  be  defective. 
Moreover  it  is  not  difficult  to  show  that  the  Batrachia  and  Reptilia  as 
well  as  the  fishes  sustain  the  system  of  Baird  and  Cope,  and  Dr.  J.  A. 
Allen  has  shown  in  a  review  of  Dr.  Merriam's  paper  (published  in  the 
Auk)  that  the  birds  do  also.  The  geologic  history  of  the  continent  has 
had  everything  to  do  with  the  origin  of  this  distribution  of  life,  so  that 
the  system  which  conforms  to  it  is  likely  to  be  the  correct  one. 

In  regard  to  the  birds  observed  during  the  Death  Valley  Expedition 
of  1891,  Mr.  A.  K.  Fisher  writes  as  follows : 

"  Baird's  woodpecker  {Dryobates  scalaria  bairdii)  was  quite  common 
among  the  tree  yuccas  on  the  Mohave  Desert  at  Hesperia,  and  its  range 
was  extended  northward  to  Vegas  Valley,  Nevada,  and  the  valley  of 
the  Santa  Clara,  in  southwestern  Utah,  by  Dr.  Merriam.  The  vermil- 
lion  fly-catcher  also  was  secured  in  the  same  valley,  though  previously 
unknown  north  of  Fort  Mohave,  Arizona.  The  Texas  nighthawk 
(^Chordeiles  texentis)  was  found  to  be  a  common  summer  resident  in  all 
the  valleys  east  of  the  Sierra  Nevada  from  Owens  Valley,  California, 
to  St  George,  Utah,  where  Dr.  Merriam  secured  the  eggs.  It  was 
taken  also  in  the  San  Joaqiun  Valley,  California,  near  Bakersfield. 
Scott's  oriole  (Icterus  parisorum)  is  another  species  whose  range  was 
carried  northward  from  a  short  distance  above  our  southern  border  in 
California  to  about  latitude  38^,  where  it  was  common  in  places  among 
the  tree  yuccas,  and  also  on  the  slopes  of  some  of  the  desert  ranges  as 
high  as  the  junipers  and  pifions.  Costa's  humming-bird  (  Claypte  cosUb) 
was  very  common  whever  water  occurred  throughout  the  desert  region, 
ranging  northward  nearly  to  latitude  38^,  and  eastward  to  the  Beaver- 
dam  Mountains,  Utah.  Its  nest  was  frequently  found  in  the  low 
bushes  and  cactuses  on  the  hill  sides  near  springs  and  streams. 

"  The  discovery  that  the  gray-crowned  finch  (^Letusodicte  tephrocotis) 
breeds  in  the  southern  Sierra  and  in  the  White  Mountains  is  especially 
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interesting  both  because  its  breeding  range  was  previously  unknown, 
and  because  no  species  of  the  genus  had  been  recorded  from  the  Sierra 
Nevada  south  of  about  latitude  40^»  while  the  present  species  was  com- 
mon nearly  to  the  36th  paralleL 

"  Most  satisfactory  results  were  accomplished  in  working  out  the 
distribution  of  Thurber's  jonco  (Junco  hyemalis  thurberi)  a  recently 
described  race  whose  range  was  not  definitely  known.  In  the  Sierra 
Nevada  it  was  common  from  the  Yosemite  Valley,  the  most  northern 
point  visited  by  any  member  of  the  expedition,  to  the  southern  end  of 
the  range,  and  in  the  desert  ranges  eastward  to  the  Grapevine  and 
Charleston  Mountains,  where  its  place  was  occupied,  in  winter,  at 
least,  by  its  more  eastern  representative,  Shufeldt's  junco.  The  little 
black-chinned  sparrow  (Spizella  atrigularia)  was  found  to  be  not  an 
uncommon  summer  resident  on  the  slopes  of  several  of  the  desert 
ranges  and  also  on  the  east  slope  of  the  Sierra  Nevada  as  far  north  as 
Independence  Creek  in  Kearsarge  Pass.  This  was  a  great  surprise,  as 
heretofore  the  species  has  been  recorded  within  our  limits  only  along 
the  southern  border,  and  its  presence  was  not  suspected,  until  a  sped- 
men  was  taken  in  the  Panamint  Mountains  in  April. 

"  Le  Conte's  thrasher  {Harporhynehus  lecontei)  contrary  to  our 
expectations,  was  a  common  resident  throughout  the  principal  desert 
valleys  from  Owens  Valley  at  the  east  foot  of  the  Sierra  Nevada  across 
southern  California  and  Nevada  to  southwestern  Utah,  where  it  was 
found  nearly  to  the  summit  of  the  Beaverdam  Mountains. ''  Its  range 
was  found  to  correspond  nearly  with  that  of  the  curious  bush  Larrea 
mexicana  in  our  limits. 

An  interesting  result  is  the  discovery  that  the  California  condor 
(Cathartes  californianus)  is  not  so  rare  nor  so  near  to  extinction  as  has 
been  supposed.  A  considerable  number  of  individuals  were  seen  by 
members  of  the  expedition,  mostly  on  the  eastern  side  of  the  southern 
Sierra  Nevada.  Now  that  bisulphide  of  carbon  is  taking  the  place  of 
strychnia  for  the  destruction  of  mammalian  pests  of  agriculture,  it  is 
to  be  hoped  that  the  slaughter  of  this  magnificent  bird  will  be  stopped, 
and  that  it  will  continue  to  add  dignity  to  the  noble  scenery  in  which 
it  dwells,  as  long  as  the  country  itself  continues. 

The  determinations  and  descriptions  of  the  Reptilia  and  Batraehia 
of  this  report  are  the  work  of  Dr.  Stejneger  of  the  U.  S.  National 
Museum,  and  they  are  accompanied  by  field  notes  by  Dr.  C.  H.  Merriam. 
In  the  work  of  Dr.  Stejneger,  we  see  the  ornithologist  in  herpetology. 
The  critical  quality  of  the  work  both  as  to  the  structural  characters, 
and  the  literature,  b  beyond  all  praise ;  but  species  splitting  is  carried 
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to  a  length  hitherto  unknown  in  the  science,  and  the  nomenclature  is 
reduced  to  a  system  which  takes  in  all  names,  provided  they  got 
printed,  no  matter  how. 

The  identification  of  some  of  Baird  and  Girard*s  type  specimens,  and 
hence  species,  is  a  service  for  which  herpetologists  will  be  grateful,  and 
Dr.  Stejneger  places  in  the  hands  of  naturalists  the  means  of  deter- 
mining their  value.  That  they  will  often  disagree  with  his  conclusions 
as  to  species,  is  to  be  expected.  Thus  by  his  own  showing  Scehporus 
magister  is  not  a  different  species  from  S,  clarkii,  although  he  thinks  it 
is;  nor  Hypsiglena  texana  Stejneger  sp.  no  v.  from  H,  ochrorhynehus ; 
nor  Bufo  halophilus  from  B,  columbienais.  I  have  examined  the  series  of 
Crotaphytes  in  the  National  Museum  with  the  view  of  ascertaining  the 
standing  of  the  recently  described  0.  baileyi  Stejn.  and  C.  dluB  Stejn., 
and  I  cannot  see  in  them  more  than  poorly  defined  local  races  of  the 
C.collaria  and  C.  wislizenii  respectively.  The  same  is  true  of  Callisau- 
ru8  ventralis  Hallow.,  as  compared  with  0.  draconUndea.  In  nomen- 
clature, we  have  all  the  nomina  nuda  of  Fitzinger  revived,  and  all 
the  unclassical  spellings  of  original  authors  carefully  preserved.  Thus 
we  find  Pituophisfor  Pityophis,  Bascanionfor  Bascanium,  and  bi-seria- 
tus  for  biseriatus.  Such  acumen  directed  to  the  proper  spelling  of 
names  would  be  a  material  gain  to  science  in  this  country. 

Forty-four  species  of  Reptiles  were  procured  by  the  expedition,  and 
twelve  species  of  Batrachia.  None  of  them  are  regarded  as  new^  to 
science  excepting  a  Rana,  which  is  called  Rana  fischerii.  This  appears 
to  be  very  close  to  the  R,  onca,  with  which  it  should  be  further  com- 
pared. The  notes  on  the  habits  of  the  species  by  Dr.  Merriam  are  very 
interesting  and  add  much  to  the  value  of  the  paper.  Before  passing 
to  the  fishes,  I  pause  to  correct  a  misapprehension  into  which  Dr.  Stej- 
neger has  fallen,  and  which  involves  the  veracity  of  the  writer  of  this 
review.  In  adopting  the  name  pipiens  for  the  Rana  vireacens,  he 
remarks  that  Garman  has  shown  that  the  former  is  the  correct  name, 
and  that  he  is  therefore  not  responsible  *'  as  one  might  be  led  to  believe 
from  Cope's  treatment  of  the  matter, "  for  the  use  of  the  second  name 
(virescens).  The  paragraphs  in  which  the  reasons  for  the  employment 
of  the  name  vireacena  are  set  forth  in  my  Batrachia  of  North  America, 
were  copied  directly  from  MS.  furnished  me  by  Mr.  Garman.  Mr. 
Garman  changed  his  mind  after  the  publication  of  my  book. 

The  region  explored  is  not  rich  in  fishes,  but  a  good  many  specimens 
and  species  were  obtained.    The  most  important  result  is  the  discovery 

•The  new  species  described  in  the  report  are  from  adjacent  regions. 
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of  a  new  species  of  Cyprinodontidse  which  is  nearly  related  to  the 
Oristias  of  the  elevated  Lake  Titicaca  of  Peru,  which  is  the  type  of  a 
new  genus  called  by  Professor  Gilbert,  Empetrichthys.  As  in  the 
Peruvian  genus  there  are  no  ventral  fins  and  no  lateral  line,  and  the 
very  large  pharyngeal  bones  are  fused  below.  This  fish  inhabits  the 
inhospitable  waters  of  the  Amargosa  River,  which,  while  not  elevated 
like  the  Peruvian  lake,  flows  through  a  region  of  similar  geologic 
age.  Another  interesting  discovery  is  that  of  the  rare  Lepidomeda 
vittata  in  a  stream  on  the  western  side  of  the  Colorado  drainage 
in  Nevada,  far  from  the  only  locality  previously  known,  which  is 
the  Colorado  Chiquito  of  Arizona  on  the  eastern  drainage. 

In  an  introduction  to  the  report  on  insects,  Mr.  Riley  makes  the  fol- 
lowing remarks : 

"  Taking  first  the  Coleoptera,  which  represent  by  far  the  larger  part 
of  the  collectings,  they  have  for  the  most  part  been  carefully  compared 
with  the  national  collection,  and  I  have  had  the  assistance,  in  the  veri- 
fications, of  Mr.  M.  8.  Linell  and  Mr.  E.  A.  Schwartz,  both  well 
acquainted  with  our  North  American  Coleoptera.  As  the  chief  local- 
ities from  which  the  beetles  were  obtained  do  not  exceed  seven,  the 
list  has  been  arranged  in  tabular  series  to  prevent  repetition  of  locali- 
ties. This  arrangement  at  once  shows  that  the  collection  comprises 
some  258  species,  representing  170  genera  in  39  families.  Of  the  total 
number  of  species  arranged  according  to  localities,  twenty-eight  (a) 
are  of  general  distribution  in  North  America,  i.  e.,  they  cross  the 
whole  continent,  and  among  them  are  six  cosmopolitan  species,  while 
only  a  single  species  BradycelluB  cognaJtus  found  in  the  Argus  Moun- 
tains, belongs  to  the  circumpolar  fauna.  About  fifty  of  the  species 
are  widely  distributed  throughout  the  more  arid  regions  of  the  west, 
and  about  twenty  species  belong  more  properly  to  the  fauna  of  mari- 
time or  upper  California.  The  bulk  of  these  species,  as  will  be  noted, 
were  collected  in  San  Bernardino  County.  Deducting  the  three  sets 
of  species  and  a  few  others,  e.  g.,  the  genera  Homalota,  Scopseus,  Scym- 
nus  and  Cryptophagus,  of  the  distribution  of  which  very  little  can  be 
definitely  said,  there  remain  about  140  species  which  are  more  or  less 
characteristic  of  the  Sonoran  fauna.  Some  nineteen  species  are 
undoubtedly  new. 

''  In  the  Heteroptera  the  list  represents  merely  the  species  that  were 
readily  determinable,  while  the  balance,  including  the  more  interesting 
forms,  have  been  referred  to  Mr.  P.  R.  Uhler,  of  Baltimore,  Maryland, 
who  has  kindly  reported  on  them,  with  definitions  of  the  new  genera 
and  species. 
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"  In  the  Homoptera,  as  will  be  noticed,  there  are  some  interesting 
new  species,  especially  in  the  family  PsyllidsB,  but  until  they  are  care- 
fully compared  I  do  not  feel  justified  in  making  any  remarks  upon 
them,  nor  have  I  time  just  now  to  characterize  the  undetermined  forms 
which  I  prefer  to  do  in  connection  with  the  very  many  new  species  in 
the  National  Collection  to  which  I  have  already  given  much  study.  " 

Mr.  S.  W.  Williston  prefaces  a  report  on  the  Diptera  as  follows : 

"That  the  larger  part  of  the  collection  of  Diptera  from  Death  Valley 
and  the  adjoining  r^ions  sent  me  for  determination  by  Professor 
Riley  should  be  new  to  science  is  not  strange,  inasmuch  as  they  are,  for 
the  greater  part,  members  of  families  which  have  been  but  little 
studied  in  America.  The  collection  is  of  considerable  interest  as  add- 
ing three  European  or  African  genera  hitherto  unrecorded  from  Amer- 
ica, among  which  the  wingless  Apterina  is  the  most  remarkable.  After 
a  careful  search  I  have  found  it  necessary  to  describe  two  new  genera 
— one  among  the  Dexiidse,  the  other  an  Ephydrinid.  " 

The  Land  and  Fresh  Water  Shells  were  examined  and  reported  on 
by  Mr.  Robert  E.  C.  Stearns,  who  refers  to  the  more  important  ones 
in  the  following  language. 

"  The  more  interesting  forms  obtained  were  the  two  species  hereto- 
fore referred  to  Tryonia,  until  recently  regarded  as  obsolescent  or 
absolutely  extinct,  but  which  were  found  to  be  living,  as  elsewhere 
remarked.  Helix  magdalenensis,  another  interesting  species  described 
from  examples  collected  in  the  Mexican  State  of  Sonora  in  1889-90  by 
Mr.  Bailey,  of  Dr.  Merriam's  Division  of  Biological  Exploration,  was 
detected  by  Fisher  and  Nelson  several  degrees  of  latitude  farther  to  the 
north  than  the  habitat  of  Bailey's  original  examples  and  at  a  very 
much  higher  altitude.  This  latter,  by  its  presence  at  this  northerly 
station,  contributes  to  our  previous  knowledge  and  data  bearing  upon 
the  relations  between  the  geographical  distribution  of  species  and 
environmental  conditions  or  influences;  and  two  fresh  water  forms,  not 
before  known,  were  added  to  the  Molluscan  fauna  of  the  region  tra- 
versed by  the  expedition. " 

This  report  is  one  of  the  valuable  results  of  the  establishment  of  the 
Division  of  Animal  Industry  of  the  Agricultural  Department.  We 
hope  that  the  recent  reductions  in  the  force  of  the  Department  by  the 
present  Secretary  has  not  affected  the  eflBciency  of  the  Division,  as  sci- 
ence in  general  and  Agriculture  in  some  of  its  aspects,  would  materially 
suffer.— E.  D.  Cope. 
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GEOLOGY  AND  PALEONTOLOGY. 

The  Laurentian  of  the  Ottawa  District. — In  a  paper  receDtly 
published  by  Mr.  R.  W.  Ells,  the  author  shows  that  certain  modifica- 
tions of  the  arrangement  of  the  Laurentian  strata  as  laid  down  in  the 
geological  map  of  Canada,  1866,  must  be  made.  While  it  is  as  yet 
hardly  possible  to  estimate  correctly  the  thickness  of  the  strata,  there 
is  no  doubt  that  it  has  been  overstated.  The  Anorthosite  masses  north 
of  St.  Jerome  which  had  been  placed  in  the  upper  Laurentian  have 
been  shown  by  Dr.  F.  D.  Adams  to  be  of  intrusive  origin.  The  lime- 
stones in  both  the  Trembling  Mountain  section  and  the  region  between 
the  Anorthosite  area  and  Gatineau  River  in  nearly  every  case  occnpj 
well  defined  synclinals. 

The  succession  of  strata  in  ascending  order  as  revised  by  Mr.  Ells  is 
as  follows : 

1.  Reddish-gray  gneiss  without  distinct  signs  of  bedding. 

2.  Reddish  orthoclase  gneiss  showing  a  well  stratified  arrangement 
of  beds. 

3.  Grayish  and  rusty  gneiss  passing  into  a  regular  crystalline  lime- 
stone. 

4.  A  series  of  schistose  rocks,  highly  metamorphic,  described  in 
earlier  reports  as  the  Hastings  series. 

In  conclusion  the  author  calls  attention  to  the  fact  that  under  the 
present  arrangement  of  the  Laurentian  of  Quebec  the  parallelism  with 
the  rocks  of  the  system  as  displayed  in  southern  New  Brunswick  is  very 
close.    (Bull.  Geol.  Soc.  Am.,  1893.) 

Relations  of  the  Laurentian  and  Huronian  Rocks  North 
of  Lake  Huron. — This  paper  is  an  extension  of  one  published  by  the 
author,  Mr.  A.  E.  Barlow,  in  1890,  and  contains  some  further  observa- 
tions on  the  nature  of  the  contact  between  the  Huronian  rocks  of  Lake 
Huron,  described  by  Logan  and  Murray,  and  the  Laurentian  gneisses. 
As  a  result  of  his  investigations,  Mr.  Barlow  is  convinced  of  the  irrup- 
tive  nature  of  this  Laurentian  gneiss  and  of  its  magma  tic  condition  at 
a  time  subsequent  to  the  petrification  of  the  Huronian  sediments.  The 
following  facts  have  led  to  this  conclusion : —      (1)  The  diverse  strat* 
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igraphic  relations  of  the  two  rocks  along  their  line  of  junction.  (2) 
The  alteration  of  the  sedimentary  rocks  along  the  line  of  junction. 
(3)  The  inclusion  of  angular  fragments  in  the  mass  of  the  gneiss  which 
are  clearly  referable  to  the  adjacent  sedimentary  strata.  (4)  The 
occurrence  of  gneissic  intrusions  distinctly  irruptive.  (5)  The  absence 
of  limestones,  slates  or  quartzites,  or  any  species  of  rocks  indicative  of 
ordinary  sedimentation.  (6)  The  general  character  of  the  rock  itself 
(BulL  GeoL  Soc.  Am.,  1893.) 

The  Carboniferous  Glaciers  of  Central  France. — In  a  note 
on  the  geogeny  and  stratigraphy  of  the  coal-measures  of  central 
France,  M.  A.  Julien  discusses  the  various  problems  to  whose  solution 
the  key  is  given  by  the  discovery  of  the  glacial  origin  of  the  breccia 
in  the  coal-measures:  (1)  the  cause  of  the  glaciers  of  the  coal-meas- 
ures; (2)  their  centers  of  dispersions;  (3)  tbe  direction  of  the  glaciers 
for  each  basin ;  (4)  the  precise  relative  age  of  the  breccia. 

The  cause  of  the  glaciers  is  the  elevation,  at  the  beginning  of  the 
Upper  Carboniferous  period,  of  Alpine  masses  forming  part  of  that 
chain  which  Mr.  Marcel  Bertrand  designated,  a  few  years  since,  the 
Hercynian  chain.  The  formation  of  this  chain  caused  the  elevation  of 
central  and  western  Europe  and  displaced  the  carboniferous  ocean  as 
the  Alpine  chain,  at  the  close  of  the  Miocene  epoch,  expelled  the  Hel- 
vetian sea.  In  both  cases  these  extensive  orogenetic  movements  were 
accompanied  by  an  enormous  development  of  the  internal  activity  of 
the  globe  resulting  in  the  breaking  out  in  Europe  of  that  series  of  por- 
phyritic  volcanoes  of  the  Permo-carboniferous  epoch,  and  of  trachytic 
and  basaltic  eruptions  toward  the  close  of  the  Tertiary.  It  is  not, 
then,  at  all  strange  to  find  traces  of  Permian  and  Carboniferous  gla- 
ciers since  the  conditions  which  produced  the  more  recent  glaciers  were 
present  also  during  those  earlier  periods. 

With  the  aid  of  a  careful  lithological  inventory  of  each  basin,  one 
can  infer  the  height  of  the  original  mass,  and  the  direction  of  the  flow 
of  the  glaciers.  For  instance,  those  entering  the  basin  of  St.  Etienne 
came  from  the  north. 

In  regard  to  the  relative  age  of  the  breccia,  the  author  concludes 
that  the  Coal-measures  of  the  basins  of  Epinac,  Blauzy,  Bfassac,  Lang- 
eac,  Commentry,  etc,  are  synchronous,  that  their  formation  has  been 
simultaneous,  and  that  they  differ  from  each  other  only  in  having  their 
upper  beds  more  or  less  worn  down  by  erosion. 

M.  Julien  is  thus  led  to  synchronize,  in  spite  of  conflicting  floral  tes- 
timony stated  by  M.  Grand  'Eury,  the  beds  of  Rive-de  Gier,  Valfleury 
and  Fouillouse,  those  of  Epinac,  Colombier,  and  Marais,  at  Commen- 
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try,  of  Combelle  and  of  Chaldde  iu  the  basins  of  Brassac  and  of 
Langeac  all  of  which  were  in  existence  before  the  glacial  formation  in 
its  maximum  extension.  For  similar  reasons,  he  synchronizes  also  the 
upper  beds  in  the  great  sterile  plain,  such  as  those  of  St.  Etienne, 
Grand-Moloy,  and  Sully,  those  of  Blauzy,  the  upper  bed  of  breccia  of 
the  Carboniferous  terrain  of  Meaulue,  and  the  beds  of  Brassac  and  of 
Marsange. 

M.  Julien  also  considers  the  extensive  bed  of  Commentry  parallel 
with  the  three  divisions  of  St.  Etienne  (Revue  Scientifique,  Sept, 
1893). 

Quicksilver  Ore  Deposits.— An  important  paper  by  George  F. 
Becker,  iutended  for  the  use  of  mining  engineers.  The  first  section 
treats  of  data  from  observation,  the  second  of  theoretical  inferences  as 
to  the  transportation  and  precipitation  of  the  ore  and  of  the  form  of 
the  deposits.  In  this  connection  the  recent  advances  in  the  study  of 
osmosis  is  pointed  out.  In  closing,  the  author  gives  a  brief  r^um^  of 
recent  developments  in  various  parts  of  the  world,  in  which  he  embod- 
ies the  results  of  the  investigations  of  Professor  A.  Schrauf  on  Idria 
and  Mr.  P.  de  Ferrari,  on  the  mines  of  Monte  Amiata. 

Statistical  tables  accompany  the  paper  compiled  from  Monograph 
XIII  of  the  U.  S.  Geological  Survey.  (Extract  from  Mineral  Resour- 
ces of  the  United  States,  Calendar  Year,  1892.) 

The  Discovery  of  Miocene  Amphisbaenians. — No  fossil 
remains  of  Amphisbsenians  so  far  have  been  made  known.  Mr.  J.  B. 
Hatcher,  so  well  known  to  paleontologists,  had  the  good  fortune  this 
summer  to  procure  two  small  Lacertilian  skulls,  in  the  White  River 
Beds  of  South  Dakota,  which  when  shown  to  me,  I  at  once  recognized 
as  belonging  to  the  Amphisbsenians.  Professor  W.  B.  Scott  of  Prince- 
ton College,  for  which  Institution  the  collections  were  made  by  Mr. 
Hatcher,  had  the  great  kindness  to  allow  me  the  publication  of  this 
very  interesting  find ;  and  I  give  to-day  a  short  description  of  the  prin- 
cipal characters  of  the  skulls,  which  will  be  followed  soon  by  a  full 
account  with  figures. 

1.  The  larger  skull,  which  measures  13  mm.,  from  the  middle  portion 
of  the  condyle  to  the  anterior  end  of  the  premaxillary,  and  5}  mm.  at 
its  transverse  diameter  between  the  posterior  ends  of  the  maxillaries  is 
so  close  to  Rhineura  Cope,  from  Florida,  that  I  am  not  able  to  place 
it  with  the  present  material  in  another  genus. 

The  nostrils  are  inferior  in  position.  The  single  premaxillary  is 
widely  separated  from  the  frontals  by  the  large  nasals,  which  are  distinct, 
and  extend  to  the  border  of  the  muzzle,  over  roofing  the  nostrils.    The 
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prefrontal  is  large,  placed  between  parietal,  frontal,  and  maxillary, 
forming  the  superior  border  of  the  orbit;  the  jugal  is  exceedingly  rudi- 
mentary, only  connected  with  the  maxillary ;  there  is  in  all  living 
Amphisbsenians  no  postorbital  arch.  The  squamosal  is  not  free.  One 
tooth  on  premaxillary,  6  pointed  teeth  on  each  maxillary.  It  is  dis- 
tinguished from  the  modern  JRhineura  floridana  Baird,  by  the  more 
slender  form  of  the  skull,  and  may  be  called  Rhineura  hatcherii. 

2.  The  smaller  skull  measures  only  10  by  5i  mm.  It  is  at  once  dis- 
tinguished from  all  living  Amphisbsenians  by  the  presence  of  a  post- 
orbital  arch,  and  the  very  peculiar  prefrontal. 

The  nostrils  are  inferior  in  position.  The  single  premaxillary 
nearly  touches  the  paired  frontals  behind.  Premaxillary,  nasals,  front- 
als  nearly  meeting  in  one  point  The  nasals  are  distinct  and  extend  to 
the  border  of  the  muzzle,  over-roofing  the  nostrils.  Prefrontal  very 
small,  placed  between  maxillary  and  frontal;  separated  from  the  orbit 
by  a  descending  process  of  the  frontal,  which  forms  the  anterior  border 
of  the  orbit.  Jugal  complete  forming  a  distinct  postorbital  bar ;  it  is 
in  connction  with  maxillary,  frontal,  and  parietal.  Squamosal  well 
developed  and  free.  One  small  tooth  on  premaxillary  and  4  on  each 
maxillary. 

This  form  represents  a  new  genus  and  a  new  family  of  the  Amphis- 
bsenians, which  may  be  called  Hyporhina  and  Hyporhinidae.  The 
species  may  be  named  Hyporhina  antiqua. — G.  Baur. 

Walker  Museum,  The  University  of  Chicago. 

On  Symmorium,  and  the  Position  of  the  Cladodont 
Sharks. — In  a  paper  recently  read  before  the  Philadelphia  Academy 
I  have  described  a  shark  from  the  Coal  measures  of  Illinois  under  the 
name  of  Symmorium  reniforme.  The  genus  Symmorium  is  a  Clado- 
dont which  differs  from  Cladodas  Agass.  in  having  the  axial  elements 
of  the  pectoral  fin  fused  with  each  other  and  with  the  proximal  basi- 
lar elements,  into  a  single  piece.  , 

The  specimens  on  which  this  genus  is  founded  throw  much  light  on 
the  structure  of  the  Cladodont  pectoral  fin,  and  through  it,  on  the 
question  of  the  evolution  of  this  organ  amon^  fishes.  The  fin  basis 
described  is  mostly  well  preserved,  and  clear  as  to  details  of  structure. 
It  confirms  the  characters  ascribed  by  Traquair  to  the  pectoral  fin  of 
a  Cladodus  from  the  Lower  Carboniferous  of  Scotland,'  the  only 
important  difference  being  that  in  the  latter  the  metapterygium  is  dis- 

iGeological  Magazine,  Feb.  1888,  p.  82. 
67 


Digitized  by 


Google 


1000  The  American  NaturaliaL  [NoyemWr, 

tinctly  segmented,  while  in  the  Symmorium  this  element  forms  a  sin- 
gle piece,  except  possibly  at  the  extremity.  According  to  Traquair 
there  is  an  "  oblong  "  proximal  segment  of  the  metapterygium  "  whose 
anterior  portion  seems  to  have  absorbed  the  bases  of  one  or  two  adja- 
cent radials. ''  In  Symmorium  renijormey  all  the  basals  (radials  of 
Traquair),  are  fused  at  their  bases  with  the  metapterygium.  The 
basals  are  also  more  numerous  than  in  Dr.  Traquair's  shark,  for  he 
says  "  some  small  radials  are  seen  attached  to  the  preaxial  side  of  the 
first  two  segments — none  on  the  others.  "  My  specimen  agrees  with 
Traquair's  in  the  absence  of  basals  (radials)  from  the  post-axial  side  of 
the  metapterygium,  where  indeed  they  are  not  to  be  looked  for. 

The  structure  of  the  paired  fins  here  pointed  out,  sustains  the  views 
already  announced  by  Dr.  Bashford  Dean'  in  a  recent  paper,  and  this 
author  is  to  be  congratulated  that  the  view  which  he  has  put  forth,  is 
so  fully  sustained  by  the  material  in  my  possession.  One  hypothesis 
which  he  holds  requires  further  confirmation ;  viz,  that  the  metaptery- 
gium is  formed  by  the  fusion  of  the  basal  elements.  The  extensive 
fusion  seen  in  the  later  genus  Symmorium  as  compared  with  the  earlier 
genus  Cladodus,  supports  his  position  so  far  as  it  goes,  but  the  origin  of 
the  primitive  metapterygium  is  not  thus  explained. 

My  observations  on  Symmorium,  together  with  those  of  Traquair, 
Jsekel,  and  Dean,  show  that  the  median  axis  of  the  archipterygium  is 
not  propterygial  or  mesapterygial,  but  is  metapterygial.  This  greatly 
simplifies  the  conception  of  the  history  of  the  Selachian  fin,  where  the 
metapterygium  supports  the  greater  number  of  the  other  segments. 
It  shows  that  the  Ichthyotomi  are  not  elements  in  the  phylogeny  of  the 
sharks,^  but  form  a  side  branch.  It  is  further  to  be  observed  that  the 
essential  distinction  now  discovered  between  the  metapterygial  and 
other  elements  of  the  paired  fins,  must  be  maintained  in  our  future 
studies  of  them.  A  clear  distinction  between  baseosts  and  axonosts  in 
the  paired  fins  has  been  hitherto  wanting.  For  the  present  it  may  be 
convenient  to  regard  the  metapterygial  elements  as  axonosts,  and  those 
which  have  originally  been  branches  of  that  axis,  as  baseosts.  The 
scapular  base  of  the  Selachian  fin  consists  then  of  one  axonost  and  two 
baseosts.  The  typical  Actinopterygian  fin  will  have  as  its  scapular 
base,  according  to  Gegenbaur's  homologies,  baseosts  only,  the  metap- 
terygial (axonost)  elements  having  entirely  disappeared. 

It  results  from  the  preceding  observations  that  the  Cladodontid» 
must  be  removed  from  the  Ichthyotomi  where  Dr.  Woodward  placed 

^Transac.  N.  York  Acadtmy  of  Sciences,  1893,  April,  p.  124: 
•See  Proceeds.  Am.  Philos.  Soc,  1892,  p.  280. 
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them,  and  be  relegated  to  his  order  of  Acanthodii.  The  definitions  of 
the  three  orders  of  Elasmobranchii  derived  from  the  fins,  will  then 
be  as  follows ;  those  of  the  second  and  third  being  the  same  as  given 
by  me  in  the  Naturalist  for  1889,  (October,  p.  854). 

Paired  fins  ptychopterygial,  Acanthodii, 

Paired  fins  archipterygial,  Ichthyotomi. 

Paired  fins  basilo-metapterygial,  Selachii, 

The  terra  ptychopterygium  is  introduced  to  describe  the  paired  fins 
of  the  Acanthodii,  in  which  the  basilar  or  radial  elements  spring 
directly  from  the  body  wall ;  the  axial  elements  when  present,  being 
within  the  body  wall.  This  structure  is  primitive,  and  sustains  the 
view  of  Thacher,  that  the  paired  fins  have  originated  from  a  lateral 
fold.— E.  D.  Cope. 

Geological  News. — Paleozoic. — During  a  recent  geological 
exploration  in  the  neighborhood  of  Mount  Lambie  in  New  South 
Wales,  Messrs  E.  F.  Pittman  and  T.  W.  E.  David  found  several  speci- 
mens of  Lepidodendron  auatrale  in  rocks  of  true  Devonian  age.  This 
is  an  interesting  discovery  since,  although  surmised,  it  is  a  fact  which 
has  not  hitherto  been  proved.    (Proceeds.  Linn.  Soc,  N.  S.  W.,  1893.) 

Among  the  important  recent  discoveries  is  that  of  fine  larval 
trilobites  in  the  Lower  Helderberg  formations  south  of  Albany,  New 
York.  These  specimens  are  referred  by  C.  E.  Beecher  to  the  genera 
Addaspis  and  Phaethonides.  They  represent  early  stages  of  these 
genera  when  the  animals  had  no  thoracic  segments,  and  when  the  sepa- 
ration between  the  cephalon  and  pygidium  was  not  distinctly  marked. 

As  a  result  of  the  study  of  these  forms  Mr.  Beecher  is  confirmed  in 
the  idea  suggested  by  Woodward  and  Edwards  that  the  Trilobita  may 
be  considered  as  ancient  or  protoisopods.  (Am.  Journ.  Sci.,  Aug., 
1893.) 

According  to  Mr.  C.  S.  Prosser  the  fossiliferous  zone  underlying 

the  Oneonta  sandstone  in  Chenango  and  Otsego  Counties,  New  York,  is 
not  the  top  of  the  Hamilton  but  belongs  in  the  Portage  stage.  The 
writer  bases  his  opinion  on  faunal  data.     (Am.  Journ.  Sci.,  Sept.,  1893.) 

Mesozoic. — A  femur  found  in  1838,  at  Slingaby,  Yorkshire,  has 
recently  been  identified  by  Dr.  Seeley.  He  refers  it  to  a  small  species 
of  Omosaurus  with  the  specific  name  phillipsi.  This  is  the  third  spe- 
cies of  this  genus  found  in  England.  (Yorkshire  Philosph.  Soc.  Report, 
1892.)  Mr.  R.  T.  Hill  has  published  a  list  of  the  invertebrate  fossils, 
collected  or  obtained  by  him  from  the  beds  of  the  Trinity  Division  in 
Arkansas  and  Texas.  Of  the  34  MoUusca  described,  12  represent  new 
species.    The  families  of  Foraminifera,  Echinodermata,  Vermes,  Mol- 
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liiscoidea  and  Arthropoda  have  one  species  referred  to  each,  of  which 
the  first  only  is  known ;  the  others  are  either  indeteriftinate  or  new. 
(Proceeds.  Biol.  Soc  Wash.,  1893.) 

The  jaw  of  a  new  carnivorous  Dinosaur  from  the  Oxford  Clay  of 
Peterborough,  Eng.,  is  figured  and  described  by  Dr.  Lydekker  in  the 
Quart.  Journ.  Geol.  Soc,  Aug.,  1893.  It  is  of  large  size  and  solid 
structure,  and  appears  to  be  nearly  allied  to  the  Thecodontosauridae. 
It  differs  from  the  <Iescribed  genera  of  that  family  by  the  marked 
deflection  of  the  mandibular  symphysis.  Dr.  Lydekker  accordingly 
refers  it  to  a  new  genus  under  the  name  Sareolestes  leedsii. 

Professor  T.  R.  Jones  notes  the  discovery  of  15  fossil  Ostracoda, 
13  of  which  are  new,  from  the  Upper  Cretaceous  series  of  Wyoming  and 
Utah.  Nearly  all  represent  either  fresh  water  or  estuarine  forms. 
Professor  Jones  has  described  and  figured  these  interesting  specimens 

in  the  Geol.  Mag.,  Sept,  1893. At  a  recent  meeting  of  the  London 

Geol.  Soc,  Mr.  £.  A.  Walford  described  some  forms  of  Bryozoa  from  the 
spinatus  zone  of  the  Middle  Lias  near  Banbury,  Eug.  The  new  mate- 
rial  shows  the  opercular  aperture,  and  the  opercula  in  eitu  with  append- 
ages and  supraoral  ovicells  characteristic  of  the  Cheilosiomata.  In 
a<ldition  he  found  giant  cells  (cistern  cells)  of  form  quite  dissimilar 
from  the  ordinary  zooecia  and  probably  reproductive.  The  name 
Cisternophora  is  suggested  for  the  genus  of  which  several  forms  were 
described  (Geol.  Mag^,  Aug.,  1893.) 

Cenozoic. — Captain  F.  W.  Hutton  questions  the  propriety  of  the 
name,  Dinornis  queenslandtce,  given  by  C.  W.  DeVis  in  1884  to  a 
struthious  femur  found  at  King's  Creek,  Darling  Downs.  Captain 
Hutton  is  inclined  to  refer  the  fossil  in  question  to  the  Casuariidie  since 
it  possesses  the  posterior  projection  of  the  trochanterial  surface,  a  char- 
acter lacking  in  the  Dinornithidse  and  Apterygidse,  but  present  in  the 
femora  of  both  the  Cassowary  and  the  Emu.  (Proceeds.  Linn.  Soc, 
N.  S.  W.,  1893.) 

The  skull  of  a  Lemuroid  mammal  found  in  the  shell-marl  in  the  south, 
west  coast  of  Madagascar  has  been  determined  by  Dr.  Forsyth  Major 
to  be  that  of  a  gigantic  Lemurid  related  to  the  extinct  genus  Adapis 
as  well  as  to  the  existing  Lemurids.  The  brain-case  is  small,  the  thick- 
ening of  the  bones  of  the  skull  is  very  remarkable.  The  tritubercular 
molars  and  premolars  approach  closely  some  Malagasy  Lemu- 
rids. Dr.  Major  names  this  new  form  Megaladapis  inadagascariensis. 
(Proc  Roy.  Soc,  1893.) 
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MINERALOGY  AND  PETROGRAPHY.* 

The  Trachytes  and  Andesites  of  the  Siebengebirge. — In 
the  course  of  a  discussion  on  the  geological  relations  of  the  trachyte 
and  andesite  of  the  Siebengebirge,  Grosser*  describes  the  various 
occurrences  of  these  rocks  and  gives  an  outline  of  their  petrographical 
characterbtics.  The  trachytes  he  separates  into  typical,  andesitic  and 
aegerine  varieties,  and  the  andesites  into  trachytic  and  basaltic  kinds. 
In  the  typical  trachytes  hornblende  phenocrysts  are  frequent,  but 
crystals  of  this  mineral  in  the  groundmass  are  unknown.  Among  the 
andesites  the  trachytic  variety  is  noted  for  the  absence  of  dark  com- 
ponents from  the  groundmass  and  their  rarity  among  the  rock's  pheno- 
crysts. The  basaltic  andesite  is  rich  in  iron  minerals,  both  as  pheno- 
crysts and  as  constituents  of  the  groundmass.  The  order  of  eruption 
was  trachyte,  andesite,  basalt. 

A  Variolitic  Dyke  in  Ireland. — ^A  variolitic  dyke  from  Anna- 
long,  County  Down,  Ireland,  resembles  in  the  hand-specimen  the  vario- 
lites  from  Mt.  Gen^vre.  Cole'  mentions  it  as  consisting  of  devitriiied 
glass,  often  containing  skeleton  crystals  of  magnetite,  augite  and  plagio- 
clase,  and  enclosing  spherulites  that  are  much  larger  toward  the  cen- 
ter than  at  the  edge  of  the  dyke.  Thin  selvages,  1  cm.  in  thickness, 
with  very  small  spherulites  scattered  through  them,  exist  on  the  sides 
of  the  dyke.  Beyond  these  there  is  an  abrupt  transition  to  material 
containing  the  large  spherulites.  The  selvages  evidently  cooled  and 
lined  the  walls  of  the  crevice  now  occupied  by  the  dyke,  before  the  in- 
terior filling  consolidated  ;  for  not  only  is  the  transition  between  the 
substances  of  the  two  portions  sharp,  but  the  spherulites  of  the  interior 
mass  have  in  some  cases  grown  from  the  line  separating  the  two  por- 
tions. 

The  Chemical  Nature  of  Eruptive  Rocks. — Lang^  has 
returned  to  his  study*  of  the  chemical  nature  of  eruptives.  After  a  criti- 
cal examination  of  many  fresh  specimens,  the  author  concludes  that 
the  mineralogical  nature  of  igneous  rocks  cannot  be  determined  from 

1  Eflitcd  by  Dr.  W.  S.  Bayley,  Colby  University,  Watcrville,  Me. 
«  Min.  u.  Pctrog.,  Mittb.,  xiii,  p.  39. 
»Sd.  Proc.  Roy.  Dub.  Soc,  1892,  p.  611. 

*  Min.  u.  Petrog.  Mitth.,  xiii,  p.ll5. 

*  Cf.  American  Naturalist,  1892,  p.  334. 
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their  chemical  composition,  but  that  types  with  the  same  general 
chemical  relationships  possess  the  same  general  mineralogical  charac- 
ter. The  author  also  gives  his  views  on  the  relationships  existing 
between  the  various  rock  types,  as  based  on  their  calcium  and  alkali 
ratios,  and,  while  not  so  stating  it,  he  shows  that  the  emanations  from 
an  eruptive  center  are  consanguinous. 

Norites  in  the  Eastern  United  States. — Along  a  shear  zone  in 
the  norite  of  Avalanch  Lake  in  the  Adirondacks,  Kemp*  finds  what 
he  believes  to  be  a  schistose  phase  of  the  rock  in  which  several  new 
minerals  have  been  developed.  The  massive  norite  consists  chiefly  of 
plagioclase,  with  a  little  hornblende,  enstatite  and  magnetite.  In  the 
schistose  rock,  which  is  much  more  basic  than  the  norite,  are  broken 
pieces  of  plagioclase,  shreds  of  hypersthene,  grains  of  green  monoclinic 
pyroxene,  pink  garnet,  greenish-brown  hornblende,  biotite  and  magne- 
tite, of  which  both  the  monoclinic  pyroxene  and  the  garnet  are  sup- 
posed to  have  been  produced  from  the  hypersthene  and  the  plagioclase 
of  the  original  norite.  The  schist  resembles  an  eclogite.  The  same 
writer'  records  the  discovery  of  a  new  occurrence  of  norite  or  of  hypers- 
thene gabbro  at  Artsdalen's  quarry  in  Bucks  County,  Pa.  It  is  asso- 
ciated with  a  limestone  which  is  the  matrix  of  a  large  number  of 
metamorpbic  minerals.  It  is  thought  that  this  limestone  may  be  a 
block  brought  from  below  by  the  eruptive.  The  region  surrounding 
the  quarry  is  underlain  by  pre-Cambrian  rocks,  but  it  is  almost  with- 
out exposures.  The  occurrence  of  norite  here  is  interesting  as  aflbrd- 
ing  a  link  connecting  the  otherwise  separated  Baltimore  and  Cortland 
areas  of  basic  eruptives. 

The  Ottrelite  Conglomerate  of  Vermont. — Reference  has 
already  been  made  in  these  notes  to  the  discovery  of  an  ottrelite  con- 
glomerate® in  the  Green  Mountains  of  Vermont.  Whittle*  has  now 
given  us  in  more  detail  the  description  of  its  occurrence,  and  adds  to 
this  many  items  of  interest  concerning  the  dynamic  schists  associated 
with  it.  Among  other  things  connected  with  the  minerals  of  the  con- 
glomerate he  mentions  the  secondary  enlargement  of  clastic  tourmaline 
grains  and  describes  the  alteration  of  microcline  pebbles  into  quartz, 
sericite,  biotite  and  albite.  In  one  microcline  there  are  many  inclu- 
sions of  limonite  and  rhombs  of  siderite.    As  the  sericite  grows  it  clears 

«  Amer.  Journ.  Sci.,  Aug..  1892,  p.  109. 
'Trans.  N.  Y.  Acad.  Sci.,xii,  p.  71. 
«  American  Naturalist,  April,  1898,  p.  382. 
»  Bull.  Geol.  Soc.  Amer.  *  iv,  p.  147. 
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the  microcline  of  these,  so  that  around  each  grain  of  the  mica  is  a  zone  of 
pellucid  feldspar,  and  on  both  sides  of  veins  of  the  sericite  are  clear 
borders  of  microcline  entirely  free  from  inclusions  of  any  kind. 

Chalcedony  and  other  Silicious  Spherulites. — A  well-illus- 
trated article  by  Levy  and  Meunier-Chalmas^®  treats  of  various  forms 
assumed  by  the  molecule  Si  O,  ih  the  production  of  spherulites.  Chal- 
cedony has  heretofore  been  regarded  as  a  mixture  of  quartz  and  opal. 
The  present  authors  have  had  an  opportunity  to  study  some  excellent 
specimens  of  silica  spherulites  and  concretions  from  the  gypsum  beds 
in  the  Paris  Basin.  Chalcedony  and  two  new  forms  of  silica,  called  by 
the  authors  quartzine  and  lutecite,  are  the  components  of  these  concre- 
tions. All  three  of  these  substances  are  fibrous  forms  of  the  same  min- 
eral, which  is  positive  and  biaxial,  with  an  optical  angle  varying 
between  20^-35°.  Thus  they  are  different  from  quartz.  The  distinc- 
tions between  the  three  varieties  rest  upon  their  habit.  Chalcedony  is 
elongated  parallel  to  the  base  of  the  crystals,  and  quartzine  par- 
allel to  the  plane  of  their  optical  axis,  while  the  lutecite  fibers 
are  elongated  in  a  direction  making  an  angle  of  29°  with  the  opti- 
cal axial  plane.  The  relation  of  the  long  axis  of  each  variety  to 
the  optical  constants  of  ^  the  mineral  is  carefully  worked  out,  and  the 
appearances  of  thin  sections  of  their  groupings  are  illustrated  by  eight 
beautifully  executed  photographs. 

Petrographical  News. — Andrea  and  Osann"  ascribe  the  exist- 
ence of  a  porphyry  breccia  at  Dorsenheim  near  Heidelberg  to  the 
crushing  of  porphyry  by  faulting  and  the  cementing  together  of  the 
fragments  thus  made  by  siliceous  material. 

A  series  of  high  dipping  crystalline  schists  near  Salida,  Col.,  is  re- 
garded by  Cross"  as  having  originated  by  the  alteration  of  great  flows 
of  basic  and  acid  lavas  erupted  in  Algonkian  time.  Though  the  rocks 
are  now  hornblende  and  micaceous  schists,  some  of  them  still  present  a 
few  of  the  structural  features  of  diabases  and  porphyries. 

Danalite  from  Redruth,  Cornwall. — Tetrahedra  of  danalite  at 
Redruth,  Cornwall,  are  associated  with  quartz  and  arsenopyrite. 
Miers"  mentions  them  aa. projecting  from  a  layer  of  massive  danalite 
with  a  thickness  of  from  a  quarter  to  half  an  inch.    Some  of  the  crys- 

10  Boll.Soc.  Fran<?  d.  Min.,  xv.  p.  169. 

11  Mitth.  gross.  Badisch.  geol.  Landesanst,  ii,  p.  365. 

12  Col.  Sci.  Soc,  Jan.  2, 1893. 
1  >  Miner.  Magazine,  x,  p.  10. 


Digitized  by 


Google 


1006  The  American  Naturaliat.  [Nor«Bber, 

tals  measure  30-50  mms.  across.  Tbej  are  alroandine-red  m  color, 
are  translucent,  and  have  a  light  pink  streak,  a  hardness  of  5.5  and  a 
density  of  3.350.    An  analysis  gave : 

SiO,      FeO      MnO      ZiiO      BeO      CaO      S       Total 
29.48    37.53      11.23      4.87      14.17       tr      5.04=102.62 

corresponding  to  RJ3.  7R0.  38iO,. 

Mirabilite  Changed  to  Thenardite. — Two  crystals  of  mirabil- 
ite  implanted  on  a  mass  of  rock-salt  from  Aussee,  Salzkammergut,  that 
has  been  in  the  possession  of  the  University  of  Vienna  six  years,  have,  in 
this  time,  so  changed  that  they  now  consist  simply  of  a  thin  shell  com- 
posed of  a  crystalline  aggregate  whose  inner  surface  is  completely 
drusy.  Within  this  crust  there  is  usually  a  hollow,  but  occasionally  a 
part  of  the  hollow  may  be  filled  by  a^roup  of  crystals  like  those  form- 
ing the  shell.  These  crystals  are  determined  by  Pelikan^*  to  be  thenr 
ardites  of  a  short  pyramidal  habit,  bounded  by  the  planes  P.  iP,  Poo , 
JP«  and  ooP«,  with  an  axial  ratio  of  a :  6  :  c  =  .5970 : 1 : 1.2541.  The 
crystals  had  been  kept  during  the  six  years  in  an  air-tight  enclosure  at 
a  nearly  uniform  temperature,  so  that  the  change  from  their  original 
condition  must  have  been  due  solely  to  the  influence  of  the  small 
amount  of  moisture  within  the  enclosure. 

Mineralogical  Nev^s. — Crystals  of  the  rare  uranaiile  from 
Schneeberg,  Saxony,  and  from  the  Joachimsthal,  Bohemia,  have  been 
measured  by  Pjatnitzky,'^  who  concludes  that  they  are  triclinic  and  not 
orthorhombic  as  Zepharovich  supposed.  Their  axial  ratio  a :  6  :  e= 
.6257  : 1 :  .5943.  The  mineral  has  a  citron  or  sulphur-yellow  color, 
with  very  weak  dichroism.  Uranaphane,  according  to  the  author, 
should  not  yet  be  considered  a  species.  Its  chemical  composition  is 
the  same  as  that  of  uranatile,  but  its  crystallization  has  not  yet  been 
determined. 

The  rare  plane  20x>  has  been  detected  by  Pelikan^'  on  salt  crystals 
from  Stannia,  Galicia.  Upon  examining  sections  of  halite  from  this 
locality,  the  author  discovered  in  them  many  inclusions  of  petroleum 
zonally  arranged.  The  cavities  in  which  the  oil  is  contained  are  either 
pear-shaped  or  are  negative  crystals,  entirely  or  only  partially  filled 
with  the  tiquid,  which  must  have  been  under  greater  pressure  at  the 

"Min.  u.  Pctrog.  Miith.,  1892,  xii,  p.  476. 
"Zeits.  f.  Kryst.,  xxi,  1892,  p.  74. 
"Min.  u.  Pclrog  Mitlh.,  xii,  p.  483. 
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time  of  its  imprisonment.  From  the  distribution  of  these  inclusions  the 
author  concludes  that  the  crystals  were  first  cubes,  then  tetrahexahedra 
(20<x> ),  and  finally  cubes,  as  at  present. 

Janoetaz^^  has  made  an  analysis  of  the  black  garnet  pyreneite,  now 
the  subject  of  so  much  discussion'^  in  Europe,  and  has  found  it  to  con- 
sist of: 


SiO, 

AlA 

FeO 

MgO 

CaO        Total 

39.4 

10.0 

18.6 

1.0 

31.21  =  100.21 

It  is  thus  neither  melanite  nor  grossularite,  but  is  intermediate  in  com- 
position between  the  two.    Its  density  is  3.7 

Miers"  has  succeeded  in  obtaining  some  excellent  though  tiny  crys- 
tals of  orpiment  by  dissolving  in  hydrochloric  acid  the  marl  in  which 
nodules  of  this  substance  are  found  at  Tajowa,  Hungary.  Under  the 
microscope  the  little  crystals  appear  with  the  orthorhombic  symmetry. 
oP  is  the  plane  of  their  optical  axes.  Their  axial  angle  for  sodium 
light  is  70°  24'  in  air. 

The  same  mineralogist*^  has  repeated  Gmelius'  analysis  of  helvite 
from  Schwarzenberg,  and  has  obtained  this  result : 


SiO, 

FeO 

MnO 

BeO 

AIA 

CoO      8        Total 

31.85 

4.26 

42.47 

14.25 

.74 

3.16    4.81=101.54 

DumorUerite  is  recorded  by  Gonnard"  as  occurring  in  the  feldspar 
of  a  granite  vein  cutting  the  gneiss  in  a  quarry  at  Temidres,  Franche- 
ville,  Dept.  of  the  Rhone,  France. 

The  same  writer"  figures  a  few  new  types  of  natrolite  crystals  from 
the  Puy-de-D6m,  and  describes^  the  occurrence  of  crystals  of  analcite 
in  the  fissures  of  the  porphyry  at  Agay,  Canton  Hy^res,  France. 

Brazilile,  analyzed  by  Blomstrand,"  has  the  following  composition  : 

ZrO,    SiO,    AIA    Fe,0,    CaO    MgO     Alk       Loss      Total 
■  96.52     .70       .43        .41        .65        .10        .42        .39  =  99.52 

Experiments  in  Crystallization. — Hundt**  has  repeated  Vogel- 

"  Bull.  d.  1.  Soc.  Franc,  d.  Min.,  xv,  p.  127. 

"  American  Naturalist,  Oct.,  1892,  p.  849.     lb.,  Apr.,  1893,  p.  385. 

"  Miner.  Magazine,  x,  p.  24. 

» lb.,  X,  p.  10. 

"  Bull.  Soc.  Franc,  d.  Min.,  xv,  p.  230. 

« lb.,  p.  221. 

« lb.,  p.  231. 

«*  Neues  Jahrb.  f.  Min.,  etc.,  1893,  I,  p.  89. 
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Bang's  experiments  on  the  crystallization  of  sulphur  from  its  solution  in 
carbon  bisulphide  thickened  with  balsam,  and  has  discovered  thereby 
some  new  facts  regarding  the  phenomena  connected  with  the  formation 
of  crystals.  He  finds  the  globulites  aggregating  into  ^t^td  spherules 
of  sulphur  that  may  remain  liquid  for  several  days.  Grains  of  sulphur 
that  are  melted  on  a  glass  plate  may  also  remain  in  a  liquid  condition 
for  a  long  time — in  some  instances,  three  months — before  they  solidify. 
Upon  agitation  with  the  point  of  a  needle  they  immediately  become 
solid.  The  author  declares  that  there  is  no  tendency  among  the  globu- 
lites to  arrange  themselves  into  definite  groups,  as  Vogelsang  reported 
to  be  the  case.  In  the  largest  drops,  however,  they  may  take  definite 
positions,  whereupon  the  entire  drop  may  be  made  to  crystallize  by 
shaking  or  agitating  with  a  needle  point.  The  formation  of  crystall- 
ites is  contemporaneous  with  that  of  the  globulites,  the  latter  giving 
rise  to  the  large  drops,  which,  upon  soldifying,  become  spherulites,  and 
the  former  growing  into  microlites  by  the  accretion  of  invisible  parti- 
cles. The  crystallites  do  not  grow  by  the  addition  of  globulites. 
These  bodies  add  themselves  to  the  large  drops,  and  never  to  the  small, 
solid  embryo  crystals. 

Miscellaneous. — A  couple  of  slags  from  the  lead  ovens  of  Raibl, 
Austria,  have  been  examined  chemically  by  Heberdey."  The  compo- 
sition of  difi^erent  portions  of  the  various  specimens  were  carefully 
worked  out.  In  one  specimen  crystals  of  a  lead-zinc  olivine  were 
found,  the  analysis  of  which  yielded : 


SiO, 

PbO 

ZnO 

MgO 

FeO 

CaO 

Total 

16.62 

61.50 

18.16 

1.99 

1.69 

tr   = 

99.96 

Their  density  is  5.214  and  axial  ratio  a:  b  =  .8592  : 1.  In  an  appen- 
dix to  his  main  article  the  author  gives  the  results  of  analyses  of  the 
limestone  in  which  the  galena  smelted  in  the  furnace  occurs.  One  of 
these  analysis  yielded :  CaCO,  =  53.50 ;  MgCO,  =  46.51 ;  Fe,  Tl,  Li 
=  traces. 

Dunnington  and  Whitlock*^  communicated  the  results  of  an  analysb  of 
a  black  soil  from  a  point  in  the  valley  of  the  Red  River  of  the  North, 
about  fifteen  miles  south  of  Winnipeg,  Manitoba,  and  Corse  and 
Baskerville^  the  results  of  analyses  of  glaucohUe  sand  from  near  Han- 

»  MUth.  d.  miner.     Inst.  d.  Univ.  Kiel.  B  1.  H.  4.,  p.  310. 

'•Zeits.  f.  Kryst.,  xxi,  1892,  p.  56. 

«  American  Chem.  Journal,  11,  1892,  p.  621. 

« lb.,  p.  627. 
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over  Court  House,  Virginia.    Analyses  follow  (I,  black  soil ; 
conite) : 

;  II,  glau- 

Sand   SiO,    TiO,    A1,0,    Fe,0,    CaO    MgO   SO,    CO,    P.O. 
I    59.82  5.45     .64      7.14       4.00     .61      .61      .03     .37      .13 

K,0    Oig.    H,0 
1.91    12.49    6.86 

Quartz    SiO,    Al.O,    Fe,0,    FeO    CaO    MgO    K,0    Na,0 
n    2.76     47.45    7.33      12.03     9.43     .57       2.90     5.75      .42 
8.22     43.34    6.62      15.16     8.33     .62        .95     4.15    1.84 

H,0        Total 

9.85  =  98.49 

ia32  =  99.55 

Schwartz  has  treated  in  a  comprehensive  essay**  the  history  of  the 
observations  on  reciprocal  changes  produced  in  polymorphous  bodies 
under  different  conditions  of  temperature,  and  has,  in  addition,  given 
the  results  of  some  independent  observations  of  his  own.  The  substan- 
ces that  have  been  experimented  upon  are :  Agl,  KNO,,  NH^,  N0„ 
AgNOjp  Rb  (NOs),  boracite,  perchlorethane,  tetrabrommethane,  and 
copper,  nickel,  zinc  and  cobalt,  eodium-uranyl  acetates. 

Ch.  Friedell^  has  examined  carefully  a  specimen  of  the  meteoric  iron 
from  Cafion  Diablo,  Arizona,  and,  as  a  result  of  his  study,  has  con- 
cluded that  particles  of  black  diamond  (carbonado)  are  disseminated 
through  its  mass.  A  combustion  of  the  residue  obtained  upon  treat- 
ment of  the  iron  by  acids  leaves  no  doubt  but  that  the  material  con- 
sists principally  of  carbon. 

"Gekronte  Preisschr.  Univ.  Goeiinger,  1892. 
^  Bull.  Soc.  Franc,  d.  Min.,  XV,  p.  258. 
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BOTANY. 

Kuntze's  Revisio  Generum  Plantarum,  Etc.  III. — Profesaor 
MacMillan  was  perhaps  right  in  saying  that  the  present  upheaval  in 
botanical  nomenclature  was  signalized  rather  than  caused  by  the 
appearance  of  the  first  two  parts  of  Dr.  Kuntze's  work  in  1891.  That 
is,  it  was  the  chaotic  state  of  nomenclature  which  caused  Dr.  Kuntze 
to  write  his  book,  not  Dr.  Kuntze  nor  his  book  which  caused  the  chaotic 
state  of  nomenclature.  But  while  this  is  undoubtedly  true,  it  cannot 
be  denied  that  Dr.  Kuntze's  work  has  so  thoroughly  exposed  the  con- 
dition of  things  and  thereby  caused  such  extraordinary  activity  in 
nomenclature,  that  whatever  good  results  from  the  present  movement 
must  be  attributed  almost  wholly  to  the  influence  of  his  work.  For, 
while  the  present  upheaval,  to  use  Professor  MacMillan's  apt  term, 
was  probably  inevitable,  and  the  state  of  nomenclature  was  such  as  to 
make  it  only  a  matter  of  time,  yet  Dr.  Kuntze  and  the  years  of 
patient  research  culminating  in  his  work  must  be  recognized  as  the 
immediate  cause. 

But  Dr.  Kuntze  has  not  been  content  to  rest  here  with  the  move- 
ment fairly  started.  With  admirable  zeal  he  has  followed  up  his  first 
advantage,  and  in  the  third  part  of  his  work — or  rather  the  first  division 
of  it — which  appeared  in  August,  he  has  shown  that  unlike  most 
reformers,  he  can  not  only  start  a  revolution  but  can  guide  it  as  well. 

In  the  Botaniache  CentralblaU  for  June,  1893,  appeared  a  prelimin- 
ary sketch  of  what  is  set  out  more  fully  in  the  first  sections  of  the  third 
part  of  his  work.  He  gave  a  list  of  all  the  reviews  of  the  first  two 
parts,  and  all  the  works  dealing  with  nomenclature,  and  all  proposi- 
tions for  reform  from  the  appearance  of  his  work  to  May  1893, 
together  with  brief  criticisms  of  each.  Now  he  brings  together  all 
the  critiques  of  his  book,  quoting  them  in  full,  all  the  propositions  for 
reform,  and  the  material  parts  of  all  articles,  etc.,  dealing  with  nomen* 
clature,  and  appends  a  critical  commentary.  The  critiques  number 
about  forty,  and  with  the  other  articles,  etc.  commented  upon  make  a 
Ibt  of  fifty  seven.  It  may  be  doubted  if  such  a  symposium  has  before 
.been  brought  together  on  such  a  subject.  Not  only  is  it  valuable  of 
itself,  but  it  must  convince  the  most  skeptical  of  the  extent  and  signifi- 
cance of  the  movemeut  Dr.  Kuntze  has  set  on  foot. 

In  one  respect  Dr.  Kuntze  has  a  great  advantage  over  his  reviewers 
He  has  devoted  more  time  to  the  subject  and  knows  more  about  it  in 
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all  its  details  than  probably  any  roan  living.  Consequently  anyone 
attempting  to  criticize  him  does  it  at  the  peril  of  having  a  multitude 
of  facts  cited  to  him  of  which  he  had  been  but  dimly  conscious  or  of 
which  he  had  never  dreamed.  Though  one  may  not  be  able  to  agree 
with  Dr.  Kuntze  as  to  many  points,  he  must  admit  that  a  perusal  of 
his  commentary  shows  him  fully  able  to  cope  with  any  of  his  adversa- 
ries and  that  he  rarely  comes  out  '*  second  best. "  It  should  be  added 
that  this  method  of  setting  out  the  arguments  of  his  opponents  in  full 
is  in  happy  contrast  with  the  far  too  common  practice  of  criticizing 
single  extracts  without  giving  the  context  to  show  what  they  mean. 

The  Berlin  propositions,  particularly  the  notorious  proposition  4, 
are  well  criticized  in  three  languages,  so  that  no  one  can  mistake  Dr. 
Kuntze's  meaning.  Dr.  Kuntze  in  this  and  in  the  polyglot  circulars 
sent  to  the  members  of  the  Madison  Congress  has  shown  that  he  is  in 
earnest,  and  botanists  owe  him  no  little  gratitude  for  the  pains  he  is 
taking  to  secure  a  right  termination  to  the  movement. 

In  this  connection  his  remarks  on  the  Genoa  Congress  are  note- 
worthy. He  is  perhaps  a  little  too  severe  in  his  objections  to  the  use 
of  the  Italian  language  by  the  Congress.  It  may  be  that  to  ask  botan- 
ists to  add  Italian  to  the  rather  heavy  list  of  languages  they  roust  know 
is  too  much.  But  the  Italian  botanists  have  certainly  merited  the 
recognition,  and  law  or  no  law,  if  they  keep  on  at  their  present  gait, 
we  shall  be  obliged  to  know  something  of  their  language.  Besides  we 
do  not  all  have  to  wield  foreign  languages  with  the  ease  with  which 
Dr.  Kuntze  handles  them  to  be  able  to  understand  sufficiently  the  most 
of  what  a  botanist  has  to  say.  But  Dr.  Kuntze's  criticism  on  the 
international  character  of  the  Congress  is  well  taken.  It  is  folly  for 
any  Congress  which  is  not  international  in  composition  to  attempt 
international  legislation.  No  laws  will  be  observed  till  they  are 
enacted  by  an  assembly  whose  jurisdiction  is  beyond  question  and 
whose  composition  commands  the  respect  of  all  countries. 

The  remaining  sections  discuss  the  orthographic  license,  supplemen- 
tary resolutions  to  the  Paris  Code,  "  1753,  die  Nomeirclatnr  der  'Unbe- 
wusdev,"  and  "1737,  die  Neue  Compromisa  in  «pe."  These  last  two 
sections  are  devoted  to  the  important  question  whether  1737  or 
1753  shall  be  the  starting  point  of  nomenclature.  1735  which  he  first 
proposed,  and  which  has  a  certain  logical  foundation  in  its  favor,  he 
now  gives  up  for  1737  as  a  compromise.  This  is  wise.  The  1737 
names  where  they  differ  from  the  names  of  1735  are  a  great  improve- 
ment on  them.  He  gives  a  list  of  the  changes  necessitated  in  the 
names  given  in  parts  I  and  II  by  his  new  starting  point.     This  list  is  a 
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considerable  one,  and  as  the  1737  names  brought  in  are  quite  often 
those  in  common  use  lately,  it  gives  new  strength  to  his  position  by 
practically  removing  one  of  the  commonest  objections  made  to  it  It 
has  been  noted  by  several  that  the  changes  demanded  by  the  1735 
starting  point  were  not  so  frightfully  numerous  as  they  have  been 
represented.  The  changes  in  so-called  current  names  (for  in  the  last 
ten  years  at  least  we  have  had  no  really  stable  current  names)  required 
by  the  1737  starting  point  are  comparatively  few,  and  in  this  his  com- 
promise has  an  advantage.  American  botanists  have  preferred  1753, 
and  that  date  has  served  as  the  basis  for  the  nomenclature  of  several 
American  publications,  and  gained  considerable  foothold.  I  shall  not 
at  this  time  discuss  the  relative  advantages  of  the  two  dates,  but  shall 
merely  observe  his  arguments.  To  change  from  1753  to  1737  would 
require  no  very  great  number  of  alterations,  and  one  may  well  be  sat- 
isfied with  either  date,  provided  absolute  fixity  is  attained.  Of  the 
points  he  makes  against  the  1753  starting  point  the  strongest  one  is 
this.  He  charges  that  in  the  Species  Plantarumot  1753  there  are  a 
number  of  genera  vitiosa  which  represent  an  undetermined  number  of 
modern  genera,  while  the  genera  of  1737  to  1748  are  mostly  clear. 
There  are  even,  he  says,  monotypic  genera  in  1753  which  under  one 
species  comprehend  several  modem  genera.  This  is  a  charge  of  con- 
siderable weight  and  he  cites  several  examples  in  support  of  it.  The 
other  objection,  that  in  starting  with  1753  we  become  entangled  in  the 
question  of  determination  of  Linnsean  species,  is  also  not  without 
weight.  Our  starting  point  ought  to  be  free  from  any  entanglements 
which  will  allow  botanists  in  time  to  come  to  overhaul  accepted  names 
under  the  guise  of  enforcing  the  law  and  question  their  validity. 

In  calling  the  nomenclature  of  1753  the  nomenclature  of  the  ill- 
informed,  or  as  he  translates  it  "  badly  instructed, "  botanists,  he  is 
perhaps  right  in  the  sense  in  which  he  means  it.  It  was,,  he  says,  taken 
up  by  persons  who  were  not  fully  acquainted  with  the  circumstances. 
But  few  besides  Dr.  Kuntzewere  fully  acquainted  with  the  circumstan- 
ces till  the  appearance  of  his  book  made  it  in  some  degree  possible 
without  years  of  special  study. 

The  succeeding  section  is  a  discussion  of  signs  for  growth,  etc.  with  a 
suggested  iuternational  code.  The  most  remarkable  thing  about  this 
code  is  its  elaborateness.  It  provides  signs  for  nearly  every  conceiva- 
ble form  of  growth,  and,  if  it  gets  into  use,  it  will  necessitate  constant 
reference  to  the  key,  as  it  would  be  no  small  task  to  memorize  it. 
While  such  signs  are  very  convenient,  it  may  be  doubted  whether 
there  is  any  advantage  in  so  elaborate  a  system. 
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The  remainder  of  the  book  is  taken  up  with  the  **  Codex  Nomencla- 
turcd  BotaniecB  Emendatas, "  the  Paris  code  amended  and  supplemented. 
This  is  given  in  German,  English,  and  French  in  parallel  columns. 
Most  of  Dr.  Kuntze's  aniendroents  are  already  well  known  from  the 
discussion  in  the  introduction  to  parts  I  and  II.  This  Codex  Emenda- 
iu8,  whether  adopted  in  toto  or  not,  must  serve  as  the  basis  for  any 
future  emendation  of  the  Paris  Code.  The  '*  leaks "  have  been 
pointed  out  by  Dr.  Kuntze,  and  must  be  stopped — whether  in  his  way 
or  in  some  other. 

A  few  points  in  his  discussion  of  orthography  may  be  noticed.  He 
proposes  to  translate  the  Greek  upsilon  always  by  i  instead  of  y  except 
in  a  few  cases  where  u  stands  for  it,  as  Oupressus.  He  also  proposes  to 
eliminate  the  h  in  Greek  words  except  in  the  combinations  ch,  ph,  and 
th.  To  these  and  a  few  other  propositions  of  the  sort,  I  think  it  may 
fairly  be  said  that  they  rest  almost  wholly  on  "Bequemliehkeitmotiven,*^ 
It  will  be  hard  for  botanists  with  classical  training  to  yield  to  them. 
The  tendency  to  revolt  from  such  rules,  if  they  can  be  adopted,  will 
always  be  strong.  No  rule  founded  on  convenience  or  on  anything 
but  right  can  be  sure  of  enduring  observance.  Dr.  Kuntze  has  taught 
us  this  thoroughly  already. 

But  aside  from  such  details.  Dr.  Kuntze  deserves  only  thanks  for 
what  he  has  done.  Botanical  nomenclature  bids  fair  to  have  in  him  a 
second  father. — Roscoe  Pound. 
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ZOOLOGY. 

How  Young  Flickers  arc  Fed.— An  interesting  account  of  a 
brood  of  young  flickers  is  given  by  Mr.  William  Brewster  in  The  Auk, 
July,  1893.  During  three  days  observation,  Mr.  Brewster  saw  only 
the  male  parent,  which,  however,  was  very  attentive  to  his  charge. 
Alighting  on  the  trunk  of  the  stump  containing  the  nest,  the  flicker 
would  utter  a  peculiar  call,  a  low  anxious  woi  or  ii;o-&,  addressed, 
apparently  to  the  young,  to  which  they  would  reply  with  a  burst  of 
clamor,  and  almost  immediately  their  wide  opened  mouths  would 
appear  at  the  top  of  the  burrow.  Standing  on  the  edge  of  the  hole, 
the  parent  selected  one,  and  bending  forward  and  down  drove  his  bill 
to  its  base  into  the  gaping  mouth  which  insactly  closed  tightly  round 
it,  when  the  head  and  bill  of  the  parent  were  worked  up  and  down 
with  great  rapidity  for  from  one  to  one  and  a  half  seconds,  the  young 
meanwhile  never  losing  its  grasp.  These  up  and  down  motions  were 
rapid,  regular,  and  not  unlike  those  of  a  wood-pecker  engaged  in 
drumming.  They  also  suggested  the  strokes  of  a  piston.  If  interrup- 
ted during  the  pumping  process,  the  flicker  would  often  feed  the  same 
young  twice  or  even  thrice  in  succession,  but  this  never  happened 
when  the  first  period  of  contact  was  of  normal  length. 

Four  young  were  generally  fed  rtt  each  visit,  with  a  brief  interval  of 
rest  between  the  operations.  During  this  interval  the  parent  would 
open  and  shut  his  bill,  run  out  his  tongue,  and  work  the  upper  portion 
of  his  throat  as  if  tasting  and  swallowing  something.  The  inference 
was  that  this  was  for  the  purpose  of  regaining  the  particles  of  food 
which  had  failed  to  lodge  in  the  throat  of  the  young. 

The  time  spent  at  the  nest  rarely  exceeded  half  a  minute,  while  the 
foraging  expeditions  occupied  from  twenty  minutes  to  an  hour.  The 
flicker's  return  was  so  stealthy  that  the  writer,  although  on  the  watch, 
frequently  did  not  see  him  until  he  appeared  at  the  nest.  His  bill 
was  always  closed  up  to  the  moment  of  contact  and  there  was  no  evi- 
dence that  he  carried  food  in  his  mouth.  In  fact,  it  was  clear  that  he 
swallowed  all  the  food  obtained  and  afterward  supplied  it  to  the  young 
by  a  process  of  regurgitation.  Of  what  the  food  consisted,  the  writer 
was  unable  to  discover  without  killing  one  of  the  young,  to  which 
mode  of  settling  the  point  he  was  extremely  averse. 

Forsyth  Major  and  Rose  on  the  Theory  of  Dental  Evo- 
lution.—In  the  Naturalist  for  June,  1893,  Professor  H.  F.  Osbom 
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has  stated  the  manner  in  which  Kiikenthal  and  Bose  defend  the  theory 
that  the  complex  dental  crowns  of  the  later  Mammalia,  are  the  result 
of  the  fusion  of  a  number  of  primitive,  distinct,  simple  reptilian  teeth. 
Professor  Osborn  and  myself  have  shown  that  the  history  of  mammal 
dentition  indicates  the  opposite  process  to  have  taken  place ;  viz,  the 
gradual  accession  of  cusps  to  a  simple  primitive  cusp,  by  a  process  of 
complication.  The  well  known  fact  that  the  dental  cusps  become 
more  numerous  and  display  greater  modifications  with  the  passage  of 
geological  time,  is  opposed  to  the  idea  supported  by  the  authors  cited. 

Dr.  Bose  has  recently  endeavored  to  explain'  the  origin  of  the  den- 
tition of  the  elephant.  As  is  well  known,  the  transverse  crests  are 
laminiform,  and  reach  the  number  of  twenty>three  in  the  Elephas 
indieua.  It  is  also  well  known  that  as  we  pass  backward  in  time  we 
find  in  the  earliest  known  proboscidians,  posterior  molar  teeth  with 
only  four,  and  even  two  transverse  crests.  This  fact  is  one  of  many 
which  distinctly  negatives  the  fusion  theory.  Dr.  Bose's  explanation 
is  truly  extraordinary.  He  declares  the  complexity  of  the  molar  of 
Elephas  to  be  due  to  a  reversionary  inheritance  of  a  reptilian  dentition^ 
and  fusion  of  the  dental  elements  of  the  same.  Thus  the  farther  removed 
from  the  ancestral  Beptilia  we  get,  in  time  and  in  character,  the  stronger 
becomes  the  hereditary  tendency!  This  seems  to  be  the  redv^io 
ad  abaurdum  of  the  theory. 

Dr.  Forsyth  Major  makes  an  interesting  contribution  to  the  subject 
in  a  paper  in  the  Proceedings  of  the  London  Zoological  Society,*  on 
the  dentition  of  the  Sciuridse.  He  announces  his  disbelief  in  the  trit- 
ubercular  origin  of  the  placental  mammalian  dentition,  and  supports 
the  view  that  all  the  forms,  including  the  tritubercular,  are  the  descen- 
dents  of  a  multitubercular  type,  as  now  found  in  the  Multituberculata. 
He  believes  that  the  superior  molars  of  the  squirrels  support  bis  con- 
tention, as  he  thinks  that  he  can  trace  them  better  from  a  multituber- 
cular than  from  a  tritubercular  origin. 

I  have  stated  as  is  my  belief,  as  long  ago  as  1883,'  that  the  Glires 
were  descended  from  the  Tillodonta,  and  no  reason  has  since  appeared 
to  invalidate  this  opinion.  It  was  strikingly  confirmed  by  the  dis- 
covery that  there  were  no  Glires  in  the  Puerco  fauna,  while  Tillodonta 
are  not  rare.  In  the  Tillodont  dentition  we  have  all  the  materials 
necessary  for  the  evolution  of  the  glirine  dentition  along  the  usual 

^Morphologischen  Arbeiten  von  Schwalbe,  Strassburg  i.  E.,  1893,  p.  173. 
•Proceeds.  Zoolog.  Sci.  London,  1893,  p.  179. 

'Extinct  Rodentia  of  North  America,  American  Naturalist,  p.  380 ;  Op.  cit. 
1886,  p.  347  more  de6nitely. 
68        ^ 
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linee.  Dr.  Forsyth  Major  appears  to  have  overlooked  this  aspect  of 
the  case,  and  it  will  be  necessary  to  dispose  of  this  theory  before  pro- 
gress in  any  other  direction  can  be  made. — £.  D.  Cope. 

Effects  of  Temperature  on  the  Coloring  of  Lepidoptera. 
— In  Insect  Life,  Vol.  Ill,  p.  481,  is  given  the  following  resume  of  a 
series  of  temperatare  experiments  conducted  by  Mr.  Merrifield  in 
pedigree  moth-breediog,  begun  in  previous  years,  on  the  pupa  of 
Selenia  illustraria  and  Ennamos  auiuvmaricL 

By  careful  and  long  continued  experiments  Mr.  Merrifield  has 
demonstrated  the  possibility  of  producing  artificially  from  a  siogle 
brood  of  a  moth,  subject  to  seasonal  dimorphism,  four  distiuct  *'  tem- 
perature" varieties,  viz.:  summer  markings  with  summer  coloring, 
summer  markings  with  an  approach  to  spring  coloring,  spring  mark- 
ings with  summer  coloring,  and  spring  markings  with  spring  coloring. 
The  conclusions  reached  as  a  result  of  this  series  of  experiments  are 
that  the  coloring  and  markings  of  the  moth  are  affected  by  the  tem- 
perature to  which  the  pupa  is  exposed,  the  marking  being  chiefly 
produced  by  long  continued  exposure;  that  the  coloring  is  aflfected 
chiefly  during  the  stage  before  the  coloring  of  the  perfect  insect  b^;bs 
to  show ;  that  a  low  temperature  during  this  stage  causes  darkening, 
a  high  temperature  producing  the  opposite  effect,  a  difference  between 
80^  and  57^  being  sufficient  to  produce  the  extreme  variation  in  dark- 
ness caused  by  temperature ;  a  further  lowering  of  temperature  having 
no  further  effect ;  that  nearly  the  full  effect  in  coloring  may  be  pro- 
duced by  a  range  of  temperature  of  from  76®  or  80°  to  65®  in  autum- 
nariay  and  from  73®  to  60®  in  illmiraria ;  that  dryness  or  moisture 
during  the  entire  pupal  period  has  no  appreciable  effect  on  the  coloring 
of  the  adult. 

A  general  conclusion  which  the  author  ventures  to  suggest — pro- 
vided we  accept  the  theory  of  Professor  Weismann,  that  existing  forms 
of  North  American  and  European  Lepidoptera  have  come  down  from 
a  glacial  period — is,  that  ''  icing  "  the  pupa  causes  the  insect  to  revert 
to  its  earlier  form,  and  that  experiments  of  the  nature  here  recorded 
might  be  of  material  assistance  in  tracing  the  evolution  of  the  mark- 
ings on  the  wings  of  the  most  highly  developed  forms. 

In  a  supplementary  note  Mr.  Merrifield  adds  that  it  is  possible  to 
cause  either  the  summer  or  winter  form  to  take  on  the  coloring  of  the 
other,  and  produce  from  moths  from  the  sunmier  pupa,  specimens  that 
resemble  those  from  the  winter  pupa,  but  not  vice  versa. 

The  details  of  these  experiments  can  be  found  in  Part  I,  Trans.  Ent 
Soc,  London,  1891,  pp.  165-167. 
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Fish  Acclimatization  on  the  Pacific  Coast.— The  atten- 
tion of  fish  culturists  is  called  to  the  remarkable  results  of  the  experi- 
mental introduction  of  food  fidies  to  the  west  coast  of  the  United 
States.  In  1871,  the  California  Fish  Commission  d^Msited  12,000 
young  shad  in  the  Sacramento  River,  and  after  that  the  United  States 
Fish  Commission  carried  on  the  work  until  1886,  during  which  time 
609,000  young  shad  were  placed  in  the  Sacramento  River,  600,000  in 
the  Williamette,  300,000  in  the  Columbia,  and  10,000  in  the  Snake 
River.  Two  or  three  years  later  a  few  mature  examples  were  obtained 
in  the  Sacramento  River,  and,  by  degrees,  marketable  fish  were 
obtained  along  the  entire  coast  of  the  United  States  north  of  Monterey 
Bay.  In  1887,  they  were  abundant  in  some  rivers,  common  in  most  of 
them,  and  occasional  ones  were  found  everywhere  along  this  long  coast 
line.  In  1892,  the  catch  was  estimated  at  660,000  pounds.  A  careful 
estimate  places  the  total  value  of  the  shad  catch  on  the  Pacific  coast 
to  date  at  $145,000,  representing  over  3,000,000  pounds,  while  the 
aggregate  outlay  for  all  purposes  connected  with  the  introduction  of 
the  fry  was  less  than  $4,000. 

The  history  of  the  striped  bass,  Roccus  lineatus,  is  similar  to  that  of 
the  shad.  In  1879,  about  150  fish  a  few  inches  long  were  deposited  at 
the  mouth  of  the  Sacramento  River  by  an  agent  of  the  U.  S.  Fish 
Commission  cooperating  with  the  California  Commission.  In  1882, 
another  plant  of  300  fish  was  made  in  the  same  region.  As  a  result 
of  these  two  small  plants,  the  species  soon  became  distributed  along  the 
entire  coast  of  California.  The  rapid  growth  of  individuals,  and  the 
equally  rapid  distribution  of  the  species  indicate  the  special  adaptabil- 
ity of  the  waters  of  the  region  to  this  fish. 

In  commercial  importance  the  striped  bass  ranks  high.  Large 
quantities  are  taken  for  market  in  San  Francisco  Bay  with  seines  and 
gill  nets.  The  average  weight  is  eight  to  ten  pounds,  but  fish  weighing 
forty  pounds  are  not  scarce.  The  aggregate  yield  to  date  is  nearly 
100,000  pounds  with  a  value  of  $18,000.  The  cost  of  introduction 
was  not  more  than  a  few  hundred  dollars.  In  both  of  these  cases  cited 
the  investment  of  the  people's  money  has  proved  most  satisfactory. 
(Science,  Aug.,  1893). 
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ENTOMOLOGY.* 

The  Androchonia  of  Lepidoptera. — In  general  all  the  scales 
of  Lepidoptera  are  modified  hairs  and  originate  as  papillse-like  pro- 
tuberances on  the  surface  of  the  wing.  In  structure  they  are  at  first 
double  walled  closed  sacs,  but  soon  flatten  out  and  strise  appear ;  in 
greatest  numbers  on  the  outer  surface.  The  arrangement  on  the  wiog 
may  be  regular  or  irregular.  The  coloring  is  a  matter  of  some  inter- 
est and  may  be  due  to  the  refraction  of  light  on  the  finely  ruled  surface, 
or  a  pigment  located  between  the  two  walls  of  the  sac  and  away  from 
direct  contact  with  the  air.  But  it  is  not  the  object  of  this  paper  to 
discuss  the  ordinary  scales  of  Lepidoptera. 

More  than  50  years  ago  Beman  Deschamps  observed  other  scales  on 
the  butterflies  and  from  their  shape  called  them  plumules.  The  name 
was  not  a  good  one  however,  and  has  since  fallen  into  disuse.  The  name 
androchonia  was  substituted  and  it  is  now  the  one  by  which  the 
so-called  scent-scales  or  hairs  of  the  male  Lepidoptera  are  known. 

The  androchonia  are  found  in  the  same  way  as  the  ordinary  scales, 
from  papillae  which  rise  on  the  surface  of  the  wing.  As  regards  their 
occurrence  they  may  be  massed  together  in  patches  or  scattered  irregu- 
larly over  the  surface.  If  in  groups  they  are  always  concealed  by  the 
large  imbricated  scales  that  seem  to  be  congregated  at  that  point  to  pro- 
tect them.  Often,  however,  they  are  protected  by  being  located  in  a 
pocket  or  fold  of  some  portion  of  the  wing,  as  for  example,  in  one  tribe 
the  Hesperidi,  they  are  located  underneath  the  reflexed  margin  of  the 
fore-wings.  This  is  their  location  in  Eudamus  tityrua  where  the  mar- 
ginal vein  is  folded  back  until  it  no  longer  forms  the  outermost  edge  of 
the  wing. 

In  the  common  milk-weed  butterfly  (Danais  archippus)  they  are 
located  at  the  dark  spot  on  the  second  pair  of  wings  near  the  first  ven- 
ule of  the  median  vein.  In  this  case  they  are  protected  by  a  prolifera- 
tion of  the  membrane  of  the  wing  which  forms  for  them  a  pocket.  On 
the  second  pair  of  wings  in  Thecla  calamus  they  are  simply  collected  in 
one  region  on  the  surface  and  protected  by  large  scales  which  are  very 
prominent  at  that  point.  When  scattered  irregularly  over  the  wing 
they  are  always  underneath  the  large  scales  and  therefore  well  shielded. 

The  androchonia  are  very  much  smaller  than  the  ordinary  scales 
and  can  easily  be  identified.  Some  are  black  or  brown  but  usually  they 
are  devoid  of  color.    The  color  given  to  the  patches  where  they  occur 

1  Edited  by  Clarence  M.  Weed,  Durham,  N.  H. 
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is  usually  due  to  the  coloring  of  the  large  scales  that  are  for  their  pro- 
tection. The  androchonia  vary  much  in  form,  many  of  them  being 
simply  hair-like,  others  feather  shaped  or  rod-like  with  a  plumed  tip. 
In  structure  they  are  much  softer  than  the  ordinary  scales  and  conse- 
quently much  more  pliable,  which  later  property  serves  a  very  efficient 
purpose  in  their  concealment.  There  is  often  a  canal  extending  from 
the  base  to  the  tip  of  the  scale  where  it  may  find  a  direct  outlet  or  dis- 
appear in  the  spongy  mass  found  at  the  end  of  a  large  variety  of  these 
androchonia. 

At  the  base  of  many  are  found  the  true  ball  and  socket  joints  like 
that  in  the  ordinary  scales. 

It  has  been  shown  by  Weisman  that  the  wings  of  the  Lepidoptera 
do  contain  living  tissue  and  this  would  allow  the  production  of  odors 
through  local  scent  glands.  This  arrangement  has  oft^n  been  conjec- 
tured but  it  seems  that  either  no  attempts  have  been  made  at  a  system- 
atic study  of  the  subject  or  the  attempts  have  ended  in  failure.  The 
trouble  was  no  doubt  due  to  a  lack  of  care  in  the  preparation  of  the 
'material  for  study.  It  was  found  affcer  repeated  attempts  that  the  best 
results  were  obtained  by  hardening  the  freshly  removed  wing  in  alcohol, 
infiltrating  with  collodion  and  preparing  serial  sections  by  the  use  of  a 
microtome. 

The  results  of  careful  study  and  repeated  observations  on  many  series 
of  sections  of  various  Lepidoptera  has  shown  the  androchonia  to  be  the 
outlet  of  certain  glands  located  in  the  tissue  of  the  wing  beneath  the 
androchonia  bearing  surfaces.  The  glands  in  sections  were  very 
prominent  and  no  doubt  of  their  genuineness  could  be  entertained. 
One  especially  prominent  was  found  beneath  the  androchonia  in  the 
wing  of  Danaia  archippus.  The  character  of  the  surface  of  the  wing 
above  the  glands  is  often  very  interesting,  it  sometimes  being  covered 
with  a  great  number  of  papillae  from  the  end  of  which  the  scent  scales 
project ;  or  it  may  be  like  the  ordinary  surface  of  the  wing.  In  the 
former  case  the  androchonia  are  quite  small  and  but  one  to  each  papil- 
la, at  the  base  of  which  we  find  the  gland.  This  gives  the  scent  scale 
the  appearance  of  a  small  rod  placed  in  a  flask.  In  the  tissue  of  the 
wing  we  find  numerous  canals  ramifying  in  various  directions.  The 
material  elaborated  by  the  local  glands  and  distributed  upon  the  sur- 
face of  the  wing  by  the  androchonia  is  that  which  gives  to  many  of  the 
Lepidoptera  their  characteristic  odor. 

Miiller  has  been  able  to  recognize  more  than  30  distinct  odors  in 
different  patches  of  these  scent  scales.  The  use  of  the  odor  is  no  doubt 
in  many  cases  for  protection,  but  it  must  also  assist  in  sexual  selection. 
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This  study  was  undertaken  at  the  suggestion  of  Professor  J.  H. 
Comstock,  to  whom  I  am  indebted  for  the  material  examined. 

M.  B.  Thomas, 
Wabaah  College. 
Description  of  Plates. 
Fig.  1. — Transection  of  wing  of  Danais  archipjniB  showing  the  loca- 
tion and  arrangement  of  the  androchonia. 
"    la. — First  venule  of  the  median  vein. 
"   16. — Androchonia  bearing  surface. 

'*   Ic. — Glands  below  the  surface  and  in  the  tissue  of  the  wing. 
"   Id. — The  proliferation  of  the  wing  for  protecting  the  surface. 
Fig.  2. — Hind  wing  of  male  Danais  archipptts. 
''  2a. — Location  of  androchonia  (nat.  size). 
Fig.  3. — Transection  through  the  marginal  vein  of  the  fore-wing  of 
Eudamua  tityrua  showing  location  of   androchonia  in  the 
pocket  formed  by  folding  over  the  marginal  vein. 
"   3a. — Marginal  vein. 
"36  and  c— Other  veins. 
"  3d. — Location  of  androchonia. 

**  Se, — Large  scales  on  the  wing  that  protect  the  androchonia. 
•'  3/.— Edge  of  the  wing. 
Fig.  4. — ^Transection  of  the  hind  wing  of  Theela  calamus  at  the  place 

where  the  androchonia  are  congregated. 
Fig.  5. — View  of  surface  of  the  wing  of  Theela  calamus  giving  the 
arrangement  and  abundance  of  the  scent  scales  aa  compared 
with  the  ordinary  one.    (6)  Androchonia. 
"   5a. — Ordinary  scales. 

Fig.  6. — Trans,  of  wing  androchonia  surface  on  the  wing  of  Theela 
calamus, 
"   6a. — Androchonia. 
''   66.— Glands  at  the  base. 
"  6c. — Ordinary  scales. 
"  6d. — Wing  in  section. 
Fig.  7. — Trans,  of  wing  of  Theela  calamus,  showing  the  androchoDia 

With  large  gland  at  base. 
*'  7a. — Androchonia. 
'*   76. — Surface  of  wing. 
"  7c. — Tissue  of  wing. 
Fig.  8.— Gland. 
Fig.  9. — Androchonia. 
Figs.  10  and  11. — Androchonia  in  trans-and  longisection. 
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Figs.  12-21. — ^Varioas  kinds  of  androchonia  and  scales,  showing  rela- 
tive sizes. 

Bibliography. 
Anthony,  J.  The  Markings  on  the  Battledore  Scales  of  some  of 

the  Lepidoptera.    8o.,  London,  1872. 
Mclntire,  8.  J.        Notes  on  the  Minute  Structure  of  the  Scales  of  cer- 

tain  Insects.    8o.,  London,  1871. 
Miiller,  F.  A  prega  costal  das  Hesperideas.    4o.,  Rio,  1878. 

Scudder,  H.  S.         Antigeny  or  sexual  dimorphism  in  Butterflies.    8o., 
Boston,  1877. 
Butterflies  of  Eastern  U.  S.  and  Canada. 
Waufor,  T.  W.        On  certain  Butterfly  scales  characteristic  of  Sex. 
Oo.,  London,  1867, 1868. 

Fleshy  Cecidomyiid  Twig  Gall  on  Atriplex  canescens.— 
Numerous  fleshy  tumor-like  twig  gall,  were  found  on  Atriplex  canescens, 
May  13, 1892,  on  mesa  back  of  college  grounds,  near  Las  Cruces,  New 
Mexico.  One  gall  that  was  opened  disclosed  two  cecidomyiid  pupje  in 
separate  cells  within.  This  gall,  with  its- occupants,  was  placed  in  alco- 
hol. Other  galls  were  pinned  and  allowed  to  dry.  The  latter,  on 
being  opened  nearly  a  year  later,  disclosed  a  cecidomyiid  larva,  several 
cast  pupal  skins,  and  in  one  cell  a  transformed  hymenopterous  parasite. 
From  the  alcohol  gall  the  following  description  is  drawn. 

Ga/t— Length,  12  mm. ;  width,  4}  to  6i  mm.  Rather  oblong,  more 
or  less  irregular  in  shape,  fleshy  when  green,  tumor-like,  formed  on  one 
side  of  twig,  which  is  itself  involved  in  the  gall.  Pale  greenish  in 
color,  sometimes  more  or  less  reddish  as  noticed  in  the  dried  galls. 
Outer  skin  of  gall  smooth.  Two  cavities  inside,  each  about  2  by  3  mm. 
in  diameter. 

One  specimen.    This  oecid  may  be  called  Cecidomyia  atriplicis. 

The  dried  galls  show  the  twig  plainly,  not  involved  in  the  gall.  They 
are  red  to  greenish  in  color,  surface  naturally  wrinkled  and  somewhat 
roughened,  with  sections  of  the  thin  bark  of  the  twig  showing  upon 
the  surface,  but  I  am  inclined  to  consider  them  the  same  as  the  above. 
This  opinion  is  induced  by  the  similar  character  of  the  occupants. 
The  cells  also  are  similar  in  size  and  shape,  several  in  each  gall  accord- 
ing to  size  of  latter.  Some  of  the  smaller  dried  galls  are  more  rounded 
in  shape. — C.  H.  Tyler  Townsend. 

Trichodactylus  xylocopae  in  California.— Some  little  time  ago 
I  received  from  Mr.  D.  W.  Coquillett,  Los  Angeles,  California,  an  inter- 
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eating  parasite  of  Xylocopa,  and  which  proved  on  examination  to  be 
Trichodadylus  xylocopae. 

As  I  know  of  no  previous  record  of  this  Acarid,  or  anj  in  thisgenas, 
being  recognized  in  America,  it  seems  worth  while  to  mention  it  in  the 
Naturalist,  The  specimens  were  taken  from  a  Carpenter  Bee  and 
mounted  in  balsam  by  Mr.  B.  W.  GriflSth.  The  bee  Mr.  CoquilJelt 
says  agrees  with  specimens  named  for  him  by  Prof.  Biley  as  Hykwpo, 
ceneipennia. 

Doubtless  this  parasite  could  be  found  on  Xylocopa  in  other  localides 
and  related  species  on  Osmia  and  other  related  bees. 

Herbert  Osbosn. 


L. 
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ARCHEOLOGY  AND  ETHNOLOGY. 

Explorations  in  the  Delaware  Valley. — Mr.  H.  C.  Mercer  has 
made  the  following  report  to  the  department  of  Archeology  and  Pale- 
ontology of  the  Univepsity  of  Pennsylvania,  on  the  progress  of  field 
work. 

The  study  of  the  ancient  argillite  quarries  at  Gaddis'  Run,  Bucks 
County,  Pa.,  discovered  May  22, 1893,  and  bearing  directly  on  the 
problem  of  the  antiquity  of  Man  in  Eastern  North  America,  is  of 
great  importance.,  because 

(a)  These  quarries,  unlike  the  jasper  mines  in  the  Delaware  Valley, 
recently  proved  to  be  the  work  of  modern  Indians,  are  workings  by 
some  ancient  people  in  argillite  (metamorphosed  slate  with  conchoidal 
fracture),  the  same  stone  with  which  numerous  observers  assert  that 
Man  living  on  the  lower  Delaware,  at  the  time  of  the  melting  of  the 
great  glacier,  made  his  rude  implements ;  because 

(6)  Granting  that  glacial  man,  obtaining  his  material  either  at  this 
first  outcrop  of  the  rock  on  the  right  river  bank  above  his  habitat,  or 
£rom  erratic  ice-born  masses  in  the  river  bed,  chipped  argillite  imple- 
ments at  Trenton  7  to  10,000  years  ago,  we  may  here  learn  whether 
the  quarries  were  the  work  of  the  modern  Indian,  or  of  an  older  race 
—of  a  stone  chipper  ignorant  of  stone  polishing,  (Paleolithic  Man),  or 
of  a  stone  chipper  who  could  also  polish  stone,  (Neolithic  Man),  and 
because 

(c)  The  quarries,  if  the  work  of  the  Neolithic  Indian,  may  show  us 
to  what  extent  the  use  of  argillite  was  continued  into  recent  times,  and 
whether,  as  at  the  jasper  quarries  of  Durham,  Vera  Cruz,  Macungie 
and  Saucon  Creek,  the  chipped  refuse  is  scattered  with  '*  wasters  "  or 
blocked  out  blades  resembling  in  form  the  supposed  more  ancient  spe- 
cimens found  in  the  glacial  gravel  at  Trenton. 

The  sum  of  $19.25  of  the  $25  subscribed  for  exploration  by  the 
Board  since  the  last  meeting  of  the  American  Committee,  has  thus  far 
resulted  in  the  ascertaining  by  shafts  of  the  extent  of  the  quarried 
area,  the  mapping  of  the  19  ancient  pits  and  12  workshops,  the  study 
of  the  quality  and  fracture  of  the  native  stone,  the  cleaning  out  of  one 
of  the  pits  and  trenching  of  2  refuse  heaps  by  shaft  A,  21  feet  by  15 
feet  7  inches  by  7  feet  deep,  and  shaft  G,  28  feet  by  7  feet  6  inches  by 
3  feet  9  inches  deep,  discovering  279  chipped  leaf-shaped  forms  and 
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145  hammer  stones,  4  fire  sites,  and  6  large  blocks  pecked  upon  their 
sides  to  split  nirith  the  grain. 

The  method  of  quarrying,  probably  without  digging  implements, 
and  of  fracturing  the  loose  masses  without  fire,  has  been  studied,  while 
many  conditions  bearing  on  the  relation  of  the  place  to  the  neighbor- 
ing river  beaches,  other  possible  quarries  and  the  Indian  village  site  at 
Lower  Black's  Eddy  remain  to  be  examined. 

As  yet  no  positive  relic  of  the  modern  Indian  (unless  we  except  3 
hammer  stones  with  pecked  sides)  has  been  found,  though  nothing 
suggests  the  labor  of  a  race  more  ancient,  nor  intimates  that  the  chip- 
ped forms,  which  have  not  yet  been  compared  with  the  Trenton  speci- 
mens, were  finished  implements. 

The  International  Congress  of  Pre-Historic  Archeology 
and  Anthropology  held  its  Eleventh  session  at  Moscow  Russia, 
August,  22-30, 1892. 

The  papers  read  were  as  follows : 

Geology  and  Paleontology  in  their  Relation  to  Primitive 
Man. — On  the  composition  of  the  quaternary  deposits  of  Russia  and 
their  relation  to  the  works  resulting  from  the  activity  of  prehistoric 
man,  8.  NiMtine. A  review  of  the  post  tertiary  deposits  in  connec- 
tion with  the  finding  of  traces  of  prehistoric  culture  in  the  north  and 

east  of  European  Russia,  Th,  T$ehemy$hev, Remarks  on  the  cav* 

ems  of  Oural,  0.  Clerc, On  the  remains  of  a  paleolithic  epoch  in 

the  neighborhood  of  Krasnoi'arsk  gouv.  de  leniss^isk,  Siberia.  J. 

Savenkov. The  Russian  steppes,  ancient  and  modem,  W.  Dokont- 

chaiev. On   the  remains  of  Uraus  apekeus  and  of  a  fossil  Ovibos 

found  in  Russia,  2>.  AnovJtchine. 

prehistoric  archeology  (except  Kourganes  and  Groroditchtsch^). 

A  comparison  of  the  primitive  industries  of  France  and  Asia, 

(?.  Chativet. The  latest  conclusions  concerning  prehistoric  arche- 
ology in   Bohemia   and   its  relations   with  eastern   Europe,  Lubar 

Niederle. A  study  of  the  barbarian  sculptures  belonging  to  the 

Visigoth  epoch  in  middle  France,  C  Barriere — Flavy. On  nephrite, 

Count  Casrini. On  the  questionable  objects  of  nephrite  found  in 

the    Oural    0,    Clerc. Marks  of   gnawings  on    paleolithic   and 

neolithic  bones,  Prince  Poutfatine, The  paleolithic  epoch  in  the 

neighborhood  of  Novgorod,  B,  PhldoUky. 

Kourganes  and  Goroditchtsches. — Goroditchtsch^  of  bones  in 

northern  Russia,  A.  Spiizine, Deposits  of  stone  implements  in  the 

district  of  Jarausk,  gouv.  de  Viatka,  P.  Krotov. The  "  Jalnik  "  of 
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luri^vo,  in  the  district  of  Borowitchi,  gouv.  de  Novgorod,  B.  Phrhdol- 
sky. On  the  shield  cups  of  the  ancient  Scythians,  N,  Brandebourg. 

Anthropology. — The  question  of  race  in  Anthropology,  M.  Topin- 

ard. Brain  weights  of  individuals  of  various  Causcasian  tribes,  N, 

Chiittehenko. European  races  and  the  Aryan  question,  Kollman, 

Notes  on  some  skulls,  artificially  deformed,  found  in  Russia,  D. 

Anoutehine. 

Prehistoric  Ethnography. — Contributions  to  the  prehistoric 
ethnography  of  central  and  northeastern  Russia,  J.  Smimov. Ves- 
tiges of  Paganism  in  the  region  between  the  headwaters  of  the  Oka  and 

the    Don,    N,    Trmtzky. Notes    on    the    questions; — 1.    Of    the 

co-existing  customs  of  sepulture  and  incineration.      2.  Of  certain 

stone  statues  called  "  Kamennya  baby,  *'  A.  Ivanovaky, What  is  the 

oldest  race  in  Russia?  A.  Bogdanov. 
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MICROSCOPY.' 

Methods  of  Preparing  Molluscan  Ova.' — ^The  results  of  mj 
work  for  the  first  three  months  nvere  not  promising  and  it  was  not  undi  I 
had  hit  upon  my  present  methods  of  preparing  surface  views  of  the  entire 
ova  that  anj  detailed  study  of  the  cleavage  could  be  made.  Since  I 
owe  most  of  my  results  to  this  method  and  since  I  am  convinced  that 
it  may  be  profitably  employed  in  the  preparation  of  the  surface  views 
of  many  different  objects  I  believe  it  merits  a  detailed  description. 

The  ova  were  fixed  in  many  different  fluids — Kleinenberg's  Picro- 
sulphuric,  Picric  acid  in  sea  water,  Merkel's,  Perenyi's,  Flemming, 
stronger  and  weaker,  Auerbach's,  Corrosive  sublimate,  Chromo-formic, 
Chromo-acetic  and  absolute  alcohol — but  none  of  these  methods  for  a 
moment  compare  with  the  first  named,  i.  e.  Kleinenberg's  stronger 
picro-sulpburic.  The  ova  were  left  in  this  for  a  length  of  time  vary- 
ing from  fifteen  minutes  to  one  hour  and  were  then  gradually  trans- 
ferred to  70^  alcohol.  They  were  left  in  this  until  all  traces  of  picric 
acid  had  been  washed  out  and  were  finally  preserved  in  95%  aloohoL 
During  the  first  year  of  the  work  many  of  the  preparations  were  ruined 
by  becoming  very  dark,  owing  I  think  to  the  extraction  of  tannin  from 
the  corks.  This  trouble  was  afterward  avoided  by  using  rubber  corks, 
or  better  still  by  coating  ordinary  corks  with  a  thin  layer  of  paraffin. 

As  a  result  of  many  experiments  with  almost  every  one  of  the  com- 
mon staining  fluids,  I  found  that  the  best  method  of  preparing  surface 
views  of  the  whole  egg  or  embryo  was  the  following:— (1)  Transfer 
the  object  gradually  fi*om  alcohol  to  water.  (2)  Stain  from  five  to  ten 
minutes  in  a  solution  of  Delafield's  (Grenacher's)  Hsematoxylin  diluted 
about  six  times  with  distilled  water  and  rendered  slightly  acid  by  a 
trace  of  HCL  (3)  Dehydrate  and  clear  in  oil  of  cedar  or  cloves. 
(4)  Mount  in  Balsam  supporting  the  cover  glass  so  as  to  prevent 
crushing.  By  occasionally  softening  the  balsam  with  a  drop  or  two  of 
xylol  and  slightly  moving  the  cover  glass  the  objects  can  be  rolled  into 
any  position  desired. 

By  this  method  wonderfully  beautiful  surface  preparations  were 
obtained  showing  with  remarkable  clearness  not  only  the  nuclei  and 
cell  boundaries  but  also  the  caryokinetic  figures  and  in  many  cases  the 
archoplasmic  spheres  and  centrosomes.    One  very  considerable  advan- 

^Edited  by  C.  O.  Whitman,  Chicago  University. 

('Extracted  from  a  paper  to  be  published  later  on  the  development.) 
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tage  of  this  method  is  that  the  preparations  were  permanent — in  fact 
they  become  better  with  age  instead  of  degenerating.  All  the  prepa- 
rations from  which  the  figures  were  drawn  are  still  in  existence  and 
can  be  consulted  at  any  time. 

I  have  employed  this  method  with  almost  as  good  results  in  the 
preparation  of  surface  views  of  the  embryo  chick  and  English  sparrow 
and  also^  with  considerable  success  on  other  molluscan  eggs  and 
embryos  as  well  as  those  of  annelids  and  echinoderms. 

— E.  G.  CoNKLiN,  Delaware,  Ohio. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

The  Congress  Auxiliary  of  the  World's  Columbian  Exposi- 
tion of  1893.  The  Philosophical  Congbbsb. — August  2l8t— R. 
N.  Foster,  Chairman,  Hemy  M.  Lyman,  Vice-Chairman,  L.  P.  Mercer, 
A.  N.  Waterman,  Paul  Cams,  Louis  J.  Block,  H.  W.  Thomas,  Mel- 
ville E.  Stone,  Committee  on  the  World's  Congress  Auxiliary  on 
Philosophy. 

Addresses  of  welcome  by  the  President  of  the  World's  Congress 
Auxiliary  and  others.  Responses  in  behalf  of  different  Congresses  and 
Countries.  Upon  the  conclusion  of  these  opening  ceremonies  the  Con- 
gresses of  the  several  general  divisions  of  the  Department  assembled  in 
the  halls  assigned  to  them  and  proceeded  as  designated  in  their  respec- 
tive programmes. 

Address  of  welcome.  Hon.  Charles  C.  Bonney,  President  World's 
Congresses.  Address  introducing  philosophy  to  the  audience.  R.  N. 
Foster,  Chairman  of  the  Committee  of  Organization. 

August  22nd,  Kant's  Fallacy  Respecting  the  Principle  of  Causation, 
W.  T.  Harris,  LL.  D.,  United  States  Commissioner  of  Education, 
Washington,  D.  C.  Teleology  in  the  Modern  Philosophy  of  Nature, 
Professor  H.  N.  Gardner,  Smith  College,  Northampton,  Mass.  Present 
Prospects  of  Philosophy  in  Europe,  Professor  W.  Luteslawski,  Un- 
iversity of  Kazan,  Oriental  Russia.  Faith  as  a  Faculty  of  the  Mind, 
What  it  Reveals  and  What  it  Commands,  Professor  Thomas  Davidson, 
Keene,  Essex  County,  N.  Y.  Inquiries  into  Relations  between  form  of 
Hand  and  Character,  Francis  Galton,  F.  R.  S.  London,  Eng- 
land. Gioberti  and  the  Synthetic  Principle  of  Philosophy,  Brother 
Azarias  de  La  Salle  Institute,  Brothers  of  the  Christian  Schools,  New 
York  City.  The  Two-Fold  Nature  of  Knowledge,  Imitative  and 
Reflective,  Professor  Josiah  Royce,  Ph.  D.,  Harvard  University,  Cam- 
bridge, Mass.  On  the  Reconciliation  of  Science  and  Philosophy,  Pro- 
fessor John  Dewey,  Michigan  University.  The  Debt  of  the  Modems 
to  Plato,  Thomas  M.  Johnson,  A.  M.,  Osceola,  Mo.  Ethics  of  H^el, 
Professor  J.  Macbride  Sterrett,  Columbian  University,  Washington,  D. 
C.  The  ^Esthetic  Consciousness,  Professor  J.  Steinforth  Kedney,  M.  A., 
Faribault,  Minn.  The  Underlying  Principles  of  Thomistic  Philosophy, 
Brother  Chrysostom,  Professor  of  Mental  Philosophy  in  Manhattan 
College,  New  York  City.  Philosophy  and  Industrial  Life,  Professor 
J.  Clark  Murray,  LL.  D.,  McGill  College,  Montreal,  Canada.    A  New 
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Non-tentative  and  Economic  Method  of  Solving  Equations,  Presideut 
J.  W.  Nicholson,  A.  M.,  Louisiana  State  University,  Baton  Bou^. 
Significance  of  the  Realistic  Movement  in  Art  and  Literature,  L.  J. 
Block,  LL.  D.,  Chicago.  Ethical  Aspects  of  Pessimism,  Miss  Louise 
Hannum,  Ph.  D.,  Ithaca,  N.  Y.  Insufficiency  of  the  So-called  Cosmic 
Philosophy,  Professor  Geo.  H.  Howison,  University  of  California, 
Berkeley,  Cal.  Is  there  a  Science  of  Psychology?  Professor  Paul 
Shorey,  Ph.  D.,  Chicago  University.  The  lUuminati,  Mrs.  Mary  H. 
Wilmarth,  Chicago.  Idea  and  Purpose  of  Plato's  Republic,  Professor 
H.  K.  Jones,  Jacksonville,  111.  The  Duty  of  Philosophy,  Paul  Cams, 
Ph.  D.,  Chicago.  Common  Sense,  Science  and  Philosophy,  Professor 
B.  C.  Burt,  M.  A.,  Ann  Arbor,  Mich.  The  Notion  of  Duty  in  Modern 
Ethics,  President  J.  6.  Schurman,  Cornell  University,  Ithaca,  N.  Y. 
Philosophy  of  Education,  Professor  J.  E.  Bushnell,  Kee  Mar  College, 
Hagerstown,  Md. 

The  Congress  on  Psychical  Science. — August  2st. — Ellicott 
Coues,  M.  D.,  Chairman.  Richard  Hodgson,  LL.  D.,  Vice-Chairman. 
Ernest  E.  Crepin,  Lyman  J.  Gage,  D.  Harry  Hammer,  D.  H.  Lamb- 
erson,  J.  H.  McVicker,  Hirman  W.  Thomas,  D.  D.,  B.  F.  Underwood, 
General  Committee  on  a  Psychical  Science  Congress. 

Addresses  of  welcome,  by  the  President  of  the  World's  Congress 
Auxiliary  and  others.  Responses  in  behalf  of  different  Congresses  and 
countries.  Opening  Address  by  the  Chairman,  Professor  Elliott  Coues. 
Human  Testimony  in  Relation  to  Psychical  Phenomena,  Richard 
Hodgson,  LL.  D.  A  Brief  Critical  History  of  the  Spiritualistic  Move- 
ment in  America  since  1848,  Giles  B.  Stebbins.  Spiritualistic  Inter- 
pretation of  Psychical  Phenomena,  Rev.  Minot  J.  Savage.  A  Descrip- 
tion of  Psychical  Phenomena  in  Brazil,  Profe8:3or  A.  Alexander. 
Elementary  Hints  on  Experimental  Hypnotism,  Walter  Leaf,  Litt.  D. 
Contributions  to  the  Bibliography  of  Periodical  Literature  Relating  to 
Psychical  Science,  Spiritualism,  etc.,  Benj.  B.  Kingsbury.  Personal 
Investigations  in  Psychical  Science,  M.  C.  O'Byrne. 

August  22d. — Outline  of  a  Project  for  a  General  Union  for  Experi- 
mentation in  Psychical  Phenomena,  Dr.  Xavier  Dariex.  Exper- 
imental Thought-Transference,  Frank  Podmore,  M.  A.  The  Question 
of  Phantasmal  Apparitions,  L.  Deinhard.  Programme  for  Exper- 
imental Occultism,  Baron  Carl  Du  Prel.  Psychism  amongst  the 
Ancient  Egyptians,  Rev.  W.  C.  Winslow.  Psychic  Facts  and  Theories 
Underlying  the  Religions  of  Greece  and  Rome,  Dr.  Alexander  Wilder. 
Veridical  Hallucinations  as  a  Part  of  the  Evidence  for  Telepathy,  Pro- 
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fessor  and  Mrs.  Sigwick.  Some  ExperimeDts  in  Thought-Transference 
and  Their  Significance,  Dr.  A.  S.  Wiltse.  Critical  Historical  Review 
of  the  Theosophical  Society,  Wm.  Eramette  Coleman.  Madame  Blav- 
atsky  and  M.  Solovyoff,  Walter  Leaf,  Litt.  D.  Certain  Experiments 
with  the  Sphygmograph,  John  E.  Purdon,  M.  D.  Scientific  Evidence 
of  the  Theory  of  Reincarnation,  Capitauo  Ernesto  Volpi. 

August  23d. — The  Relation  of  Consciousness  to  Its  Physical  Basis, 
Professor  E.  D.  Cope.  The  Subliminal  Self,  F.  W.  H.  Myers,  M.  A. 
Report  on  the  Case  of  Miss  Mollie  Fancher,  Judge  A.  H.  Dailey. 
Thought  and  Its  Vibration,  Mrs.  Hester  M.  Poole.  Experiments  with 
the  so-called  Divining  Rod,  Professor  W.  T.  Barrett,  F.  R.  8.  E. 
Dreams,  Considered  from  the  Standpoint  of  Psychical  Science,  Edmund 
Montgomery,  M.  D.  On  Automatic  Writing  (so-called),  Mrs.  Sara  A. 
Underwood.  Experimental  Crystal  Gazing,  Mrs.  Janet  E.  Runtz-Bees. 
On  the  Alleged  Movement  of  Objects  without  Mechanical  Contact, 
Professor  and  Mrs.  Elliott  Coues.  The  Religious  Significance  of 
Psychical  Revelations,  Mrs.  Elizabeth  Lowe  Watson. 

August  24. — Theories  Regarding  Automatic  Writing,  B.  F.  Under- 
wood. Memory  in  Relation  to  Psychical  Experiences,  Charles  Whedon. 
On  the  Difficulty  of  Making  Crucial  Experiments  as  to  the  Source  of 
the  Extra  of  Unusual  Intelligence  Manifested  in  Trance-Speech, 
Automatic  Writing  and  other  States  of  Apparent  Mental  Inactivity, 
Professor  Oliver  J.  Lodge,  F.  R.  S.  Hypnotic  Suggestion,  C.  G.  Davis, 
M.  D.  Evidence  Favoring  the  Theory  of  the  Dual  Nature  of  the 
Human  Mind,  T.  J.  Hudson.  The  Etiological  Significance  of  Hetero- 
geneous Personality,  Dr.  Smith  Baker. 

August  25th. — Official  Report  of  the  Milan  Committee  on  Exper- 
iments with  i^usapia  Paladino.  Translated  from  the  French,  with  M. 
Aksakof's  Manuscript  Additions  and  Corrections,  Professor  Elliott 
Coues.  Remarks  on  Professor  Charles  Richet's  '*  Notes  on  the  Milan 
Experiments,"  Pofessor  Elliot  Coues.  Further  Remarks  on  the  Milan 
Experiments,  Dr.  Geofge  Finzi.  Possibilities  of  a  Future  Life,  Misa 
Lilian  Whiting.  Short  Account  of  Some  of  the  Most  Remarkable 
Psychical  Phenomena  I  have  Observed,  Sefior  Alfonso  Herrera.  Notes 
of  Personal  Experiences,  Madame  E.  Van  Calcar.  Exhibition  of 
"  Spirit-Photographs "  Known  to  be  Spurious,  and  of  Others  Which 
have  been  Supposed  to  be  Genuine,  with  Remarks,  Professor  Elliott 
Coues.  The  Evidence  for  Man's  Survival  of  Death,  F.  W.  H.  Myers, 
M.  A.    Papers  written  by  absent  authors  were  read  by  proxy. 
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Congress  on  Geology. — August  21-26. — General  Committee  of 
the  World's  Congress  Auxiliary  on  a  Geological  Congress:  Josua 
Lindabl,  Chairman ;  W.  R.  Head,  E.  Andrews,  Victor  C.  Alderson, 
Oliver  Marcy,  T.  C.  Chamberlin,  Chas.  W.  Rolfe,  J.  P.  Iddings,  R.  D. 
Salisbury.  Committee  of  Geological  Section  of  American  Associa- 
tion for  the  Advancement  of  Science:  T.  C.  Chamberlin,  Chairman, 
H.  8.  Williams,  G.  K.  Gilbert,  R.  D.  Salisbury,  J.  C.  Branner,  J.  F. 
Whiteaves,  C.  D.  Walcott,  N.  H.  Winchell,  E.  A.  Smith,  W  J 
McGee,  G.  H.  Williams. 

Addresses  of  Welcome  by  the  President  of  the  World's  Congress 
Auxiliary  and  others.  Responses  in  behalf  of  different  Congresses  and 
countries.  Methods  of  Teaching  Geology,  Miss  Mary  Holmes,  Ph.  D., 
Rockford,  111.  Physical  Geology,  Miss  Mary  K.  Andrews,  Belfast, 
Ireland.    Chemical  Geology,  Miss  Louise  Foster,  Boston,  Mass. 

August  22. — Granites  of  Massachusetts  and  Their  Origin,  Mrs.  Ella 
F.  Boyd,  Hyde  Park,  Mass.  Artistic  Geology,  Mrs.  S.  MaxonCobb, 
Boulder,  Colo. 

August  23.— The  Geology  of  Ogle  County,  Mrs.  C.  M.  Winston, 
Chicago.  The  Fossils  of  the  Upper  Silurian,  Mrs.  Ada  D.  Davidson, 
Oberlin,  Ohio. 

August  24. — ^Crinoidea  and  Blastoidea  of  the  Kinderhook  Group  as 
Found  in  the  Quarries  near  Marshalltown,  Iowa,  Jennie  McGowen,  A. 
M.,  M.  D.,  Davenport,  Iowa.  The  Evolution  of  the  Brachiopoda, 
Miss  Agnes  Crane,  Brighton,  England. 

August  25. — The  Mastodon  in  Northern  Ohio ;  Post  Glacial  or  Pre- 
Glacial,  Miss  Ellen  Smith,  Painesville,  Ohio.  Paleontology,  Miss  Jane 
Donald  Carlisle,  England. 

August  26. — Glacial  Markings,  Miss  Thomson,  Newcastle  England. 

August  24. — Address  of  Welcome  by  the  President  of  the  A  uxiliary, 
Hon.  Charles  C.  Bonney.  The  General  Geology  of  Brazil,  Dr.  O.  A. 
Derby,  Director  of  the  Geological  Survey  of  Sao  Paulo.  The  General 
Geology  of  Venezuela,  Dr.  Adolph  Ernst,  Special  Delegate  from  Vene- 
zuela to  the  Columbian  Exposition.  Pre-Cambrian  Rocks  of  Wales, 
Dr.  Henry  Hicks,  London,  England.  The  Classification  of  the  Rock 
Formations  of  Canada,  with  Special  Reference  to  the  Paleozoic  Era, 
Henry  M.  Ami,  Geological  Survey  of  Canada.  The  Cordilleran  Meso- 
zoic  Revolution,  Dr.  A.  C.  Lawson,  University  of  California.  The  Pre- 
Paleozoic  Floor  in  the  Northwestern  States,  Professor  C.  W.  Hall, 
University  of  Minnesota.  Distribution  of  Pre-Cambrian  Volcanic 
Rocks  along  the  Eastern  Border  of  the  United  States  and  Canada, 
Professor  George  H.  Williams,  Johns  Hopkins  University. 
69 
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August  25. — Huronian  versus  Algonkian,  Dr.  A.  R.  C.  Selwyn,  Geo- 
logical Survey  of  Canada.  On  the  Migration  of  Material  during  the 
Metamorphism  of  Rock  Masses,  Alfred  Harker,  St.  John's  College, 
Cambridge,  England.  Wave-like  Progress  of  an  Epeirogenic  Uplift, 
Warren  Upham,  Geological  Survey  of  Minnesota.  Eruptive  Phenom- 
ena of  Brazil,  Dr.  O.  A.  Derby,  Geological  Survey  of  Sao  Paulo. 
Genetic  Classification  of  Geology,  W  J  McGee,  Bureau  of  Ethnology. 
Precious  Stones  and  Their  Geological  Occurrence,  Dr.  George  F.  Kudz. 
The  Extent  and  Lapse  of  Time  Represented  by  Unconformities,  Pro- 
fessor C.  R.  Van  Hise,  U.  S.  Geological  Survey.  The  Phylogeny  of 
Plants,  Professor  Lester  F.  Ward,  U.  S.  Geological  Survey.  The 
Phylogeny  of  the  Classes  of  Vertebrates,  Dr.  0.  Jsekel,  Berlin,  Germany. 
Restoration  of  Clidastes  (illustrated).  Professor  S.  W.  Willbion, 
University  of  Kansas. 

August  26. — Glacial  Succession  in  the  British  Isles  and  Northern 
Europe,  Dr.  James  Geikie,  Geological  Survey  of  Scotland.  Glacial 
Succession  in  Sweden,  Hjalmar  Lundbohm,  Geological  Survey  of 
Sweden.  The  Succession  of  the  Glacial  Deposits  of  Canada,  Dr. 
Robert  Bell,  Canadian  Geological  Survey.  Glacial  Succession  in  the 
United  States,  Dr.  T.  C.  Chamberlin,  University  of  Chicago.  Pleisto- 
cene Climatic  Changes,  Warren  Upham,  Geological  Survey  of  Minne- 
sota. Evidences  of  the  Diversity  of  the  Older  Drift  in  Northwestern 
Illinois,  Frank  Leverett,  U.  S.  Geological  Survey. 

The  Congress  on  Zoology. — August  28. — Stephen  A.  Forbes, 
Chairman,  Oliver  S.  Westcott,  Vice-Chairman,  Edward  A.  Birge,  Secre- 
tary, George  W.  Peckham,  William  A.  Locy,  Edward  G.  Howe,  B.  F. 
Quimby,  Committee  of  the  World's  Congress  Auxiliary  on  a  Congress 
on  Zoology.  The  History  and  Evolution  of  American  Zoology  and  the 
Status  and  Tendencies  of  Zoological  Science  in  America,  Dr.  G. 
Brown  Goode,  Director  U.  S.  National  Museum,  Washington,  D.  C. 
The  Geographical  Distribution  of  American  Animals,  Mr.  J.  A. 
Allen,  Curator  of  Departments  of  Mammalogy  and  Ornithology, 
American  Museum  of  Natural  History,  New  York.  The  Efiect  of 
Glaciation  and  of  the  Glacial  Period  on  the  Present  Fauna  of  America, 
Mr.  Samuel  H.  Scudder,  Cambridge,  Mass.  Preliminary  Account  of 
the  Formicidfie  of  the  North  American  Fauna,  Professor  C.  Emery, 
University  of  Bologna,  Bologna,  Italy. 

August  29. — Lacustrine  Zoology :  Methods  and  General  Results  of 
Its  Investigation,  Professor  Dr.  F.  A.  Forel,  University  of  Lausanne, 
Merges,  Switzerland.     The  Plankton  of  the  Muskoka  Lakes,  Ontario, 
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Professor  R.  Ramsay  Wright,  Professor  of  Biology,  University  of  Tor- 
onto, Canada.  The  Origin  of  the  Subterranean  Animals  of  America, 
Professor  A.  S.  Packard,  Professor  of  Zoology  and  Geology,  Brown 
University,  Providence,  R  I.  The  Ichthyology  of  the  World's  Col- 
umbian Exposition,  Dr.  Tarleton  H.  Bean,  U.  S.  Fish  Commission, 
Washington.  D.  C. 

August  30. — The  Zoological  Museum,  Mr.  F.  W.  True,  Curator  of 
Mammals,  U.  S.  National  Museum,  Washington,  D.  C.  The  History 
and  Special  Features  of  the  Economic  Entomology  of  the  United 
States,  Professor  J.  H.  Comstock,  Professor  of  Entomology  and 
General  Invertebrate  Zoology,  Cornell  University,  Ithaca,  N.  Y.  The 
Special  Problems  of  American  Economic  Entomology,  Dr.  C.  V. 
Riley,  Chief  of  the  Division  of  Entomology,  U.  S.  Department  of 
Agriculture,  Washington,  D.  C.  The  Ornithology  of  the  World's 
Columbian  Exposition,  Dr.  Frank  N.  Chapman,  American  Museum, 
Central  Park,  New  York  City.  The  Entomology  of  the  World's 
Columbian  Exposition,  Professor  H.  E.  Summers,  University  of 
Illinois,  Champaign,  111. 

August  31. — Undergraduate  Courses  and  Post-graduate  Methods  in 
Zoology,  Professor  E.  L.  Mark,  Hersey  Professor  of  Anatomy,  Har- 
vard University,  Cambridge,  Mass.  Kinetogenesis,  or  the  Relation  of 
Motion  to  Organic  Evolution,  Professor  E.  D.  Cope,  Professor  of 
Mineralogy  and  Geology,  University  of  Pennsylvania,  Philadelphia, 
Pa.  Energy  in  Relation  to  Organic  Evolution,  Professor  J.  A. 
Ryder,  Professor  of  Comparative  Embryology,  University  of  Pennsyl- 
vania, Philadelphia,  Pa.  Observations  on  the  Loss  of  Weight  in  the 
Tadpoles  of  Amphibia  Anura  during  the  Period  of  Metamorphosis, 
Professor  Lorenzo  Camerano,  R.  Museod'AnatomiaComparata,Turin, 
Italy.  Mammalology  and  Mammalian  Taxidermy  at  the  World's 
Columbian  Exposition,  Professor  L.  L.  Dyche,  Professor  of  Compara- 
tive Anatomy,  University  of  Kansas,  Lawrence,  Kas. 

September  1. — The  Cellular  Basis  of  Heredity,  Professor  E.  B. 
Wilson,  Department  of  Biology,  Columbia  University,  New  York  City. 
Continuity  of  Organization  the  Basis  of  Heredity,  or  the  Organism  and 
the  Cell,  Professor  C.  O.  Whitman,  Head  Professor  of  Biology,  Uni- 
versity of  Chicago.  Zoological  Psychology  and  the  Development  of 
Mind,  Professor  C.  Lloyd  Morgan,  Professor  of  Animal  Biology  in 
University  College,  Bristol,  England.  Zoological  Nomenclature  as  a 
Means  to  a  End,  Dr.  Elliott  Coues,  Washington,  D.  C.  On  Zoolog- 
ical Nomenclature,  Dr.  Charles  Girard,  Paris,  France. 
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The  Interna^tional  Congress  of  Anthropology. — August  28- 
September  2. — Local  Committee  of  Organization. — F.  W.  Putnam, 
Chairman,  C.  Staniland  Wake,  Secretary,  Edward  E.  Ayer,  James  W. 
Ellsworth,  H.  W.  Beckwith,  Frederick  Starr,  Stephen  D.  Peet.  Execu- 
tive Committee. — Daniel  G.  Brinton,  President,  Franz  Boas,  Secretary, 
W.  H.  Holmes,  Representative  of  American  Association  Adv.  Science, 
W.  W.  Newell,  Representative  of  American  Folk-Lore  Society,  Otis 
T.  Mason,  Representative  of  Anthropological  Society  of  Washington, 
Alice  C.  Fletcher,  Representative  of  the  Women's  Anthropological 
Society,  Louis  A.  Lagarde,  Representative  of  United  States  Army 
Medical  Museum,  and  the  Presidents  and  Secretaries  of  the  Sections 
of  the  Congress. 

-August  28. — Addresses  of  Welcome  by  the  President  of  the  World's 
Congress  Auxiliary  and  others.  Reponses  in  behalf  of  difierent  Con- 
gresses and  countries.  Address  by  the  President  of  the  Congress,  Dr. 
Daniel  G.  Brinton.  Subject:  The  Nation  as  an  Element  in  Anthro- 
pology. Physical  Anthropology  of  North  America,  Fmnz  Boas  Anthro- 
pometry of  North  American  School  Children,  Gerald  M.  West  Crania 
from  Cuban  Caves,  Carlos  de  la  Torre.  Trepanning  in  Ancient  Peru, 
Manuel  A.  Mufiiz.  On  the  Anthropological  Laboratories  of  the 
Department  of  Ethnology  at  the  World's  Columbian  Exposition,  Franz 
Boas,  H.  H.  Donaldson,  Joseph  Jastrow. 

August  29. — The  Discovery  of  an  Artificially-Flaked  Flint  Specira^ 
in  the  Gravels  of  San  Isidro,  Spain,  H.  C.  Mercer.  The  Aboriginal 
American  Mechanics,  Otis  T.  Mason.  A  R^um^  of  Archaeological 
Investigations  in  the  Champlain  Valley,  G.  H.  Perkins.  Anthropo- 
logical Work  at  the  University  of  Michigan,  Harlan  I.  Smith.  The 
Mexican  Calendar  System,  Mrs.  Zelia  Nuttall.  On  the  Antiquity  of 
the  Civilization  of  Peru,  Emilio  Montes.  Cave  Dwellers  of  the  Sierra 
Madre,  Carl  Lumholtz.  Orientation,  A.  L.  Lewis.  The  Tumuli  of 
Hampshire  as  a  Central  Group  of  Mounds  in  South  Britain,  J.  S. 
Phen4.  The  Collection  of  Games  in  the  Anthropological  building, 
Stewart  Culin,  J.  G.  Bourke,  Frank  Cushing. 

August  30. — Alleged  Evidences  of  Ancient  Contact  Between  America 
and  Other  Continents,  Daniel  G.  Brinton.  Bark  Cloth ;  The  Primi- 
tive Textile,  Walter  Hough.  Love  Songs  among  the  Omahas,  Miss 
Alice  C.  Fletcher.  Primitive  Scales  and  Rhythms,  J.  Comfort  Fiil- 
^more.  A  Peculiar  Observance  of  the  Quichua  Indians  of  Peru,  G.  A. 
Dorsey.  Customs  among  Natives  of  East  Africa,  Mrs.  M.  Freoch 
Sheldon.  Secret  Societies  among  the  Wild  Tribes,  Stephen  D.  Peet 
The  Anthropological  Collections  in  the  Government  Building.     A  Crit^ 
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ical  Study  of  Flaked  Stone  ImplemeDts,  W.  H.  Holmes.  An  Industrial 
Exhibit  based  on  Linguistic  Stocks,  Otis  T.  Mason.  Museum  Collec- 
tions to  Illustrate  Religious  History  and  Ceremonies,  Cyrus  Alder. 
Illustrations  of  a  Zufli  Dramatic  Ceremonial,  Frank  Cushing. 

August  31. — Ritual  regarded  as  a  Dramatization  of  Myth,  W.  W. 
Newell.  The  Ritual  of  the  Kwakiutl  Indians,  Franz  Boas  and  George 
Hunt.  The  Walpi  Flute  Observance;  a  Study  of  Tusayan  Cermonial 
Dramatization,  J.  Walter  Fewkes.  On  the  Folk-Lore  of  Precious 
Stones,  G.  F.  Kunz.  The  Fall  of  Hochelaga;  a  Study  in  Folk-Lore, 
Horatio  Hale.  The  Coyote  and  the  Owl ;  Tales  of  the  Kootenay 
Indians,  A.  F.  Chamberlain.  Legends  of  the  Bella  Coola  Indians, 
Fillip  Jacobsen.  The  Villas  of  the  South  Slavs,  Friedrich  S.  Erauss. 
The  Collections  of  American  Archeeology  in  the  Anthropological 
Building.  North  American  Archaeology,  F.  W.  Putnam.  The  Cliff 
Dwellers,  Frank  Cushing.  Mexican  Archaeology,  Mrs.  Zelia  Nuttall. 
Central  American  Archaeology,  Manuel  M.  de  Peralta.  South  Amer- 
ican Archaeology,  G.  A.  Dorsey.  Cache  Finds  from  Ancient  Village 
Sites  in  New  Jersey,  Ernest  Volk. 

September  1. — The  Historical  Study  of  Religions;  Its  Method  and 
Scope,  M.  Jastrow,  Jr.  An  Ancient  Egyptian  Rite,  Illustrating  a 
Phase  of  Primitive  Thought,  Mrs.  Sarah  Y.  Stevenson.  On  the  Sacer- 
dotalism of  the  Veda,  with  a  Special  Reference  to  the  Vedic  Hymns, 
M.  Bloomfield.  A  Chapter  in  Zufii  Mythology,  Mrs.  Matilda  C.  Steven- 
son. The  Religious  Symbolism  of  Central  America  and  its  Wide  Dis- 
tribution, Francis  Parry.  Paper  (subject  not  announced).  Grant  Bey. 
Paper  (subject  not  announced),  Crawford  H.  Foy.  North  American 
Ethnology,  Otis  T.  Mason.    Paraguay,  Emil  Hassler. 

September  2. — The  Present  Status  ;of  Our  Knowledge  of  American 
Languages,  Daniel  G.  Brinton.  Classification  of  Languages  of  the 
North  Pacific  Coast,  Franz  Boas.  Notes  on  the  Phonology  of  the 
Kootenay  Indian  Language,  A.  F.  Chamberlain.  The  Affinities  of  the 
Egyptian  and  Indo-European  Languages,  Carl  Abel.  Study  of  the 
Papuina  Language  of  Central  America,  Raoul  de  la  Grasserie.  The 
Ethnological  Collection  in  the  German  Village,  Ulrich  Jahn.  The 
Pre-Malay  Culture  of  the  Malay  Peninsula, Wildman. 

The  Congress  of  Evolutionists. — September  27th  28th,  and 
29th. — Committee  on  Organization.  Benjamin  F.  Underwood,  Chair- 
man, Lloyd  G.  Wheeler,  Secretary,  Professor  E.  S.  Bastin,  C.  Staniland 
Wake,  J.  R.  Cummings,  Professor  E.  R.  Boyer,  Rev.  J.  Vila  Blake, 
Professor  E.  G.  Cooley,  Franklin  H.  Head,  Rev.  Jenkin  L.  Jones,  Dr. 
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Bayard  Holmes,  Thomas  Whitfield,  Judge  A.  N.  Waterman.  Commit- 
tee on  Programme  and  Correspondence. — Dr.  Lewb  G.  Janes,  Chair- 
man, James  A.  Skilton,  General  Secretary,  Professor  E.  S.  Bastin, 
William  Potts,  J.  W.JAlfred  Cluett,  Edward  P.  Powell,  Dr.  Robert  G. 
Eccles,  Rev.  Minot  J.  Savage,  Professor  John  Fiske,  Daniel  Greenleaf 
Thompson,  Dr.  Martin  L.  Holbrook,  Benjamin  F.  Underwood,  George 
lies,  Duren,  J.  H.  Ward,  Ph.  D.,  Rev.  John  C.  Kimball,  Lloyd  G. 
Wheeler.  v 

September  27th. — Opening  Address  by  the  Chairman.  The  Progress 
of  Evolutionary  Thought,  Benjamin  F.  Underwood,  Illinob.  Social 
Evolution  and  Social  Duty,  Herbert  Spencer,  England.  Remarks,  By 
James  A.  Skilton,  New  York.  Constructive  Evolution,  Edward  P. 
Powell,  New  York.  Remarks,  By  Mrs.  Celia  P.  Woolley,  Illinois,  and 
Others. 

September  27th. — Origin  of  Variations — Effects  of  Use  and  Disuse, 
Professor  Edward  D.  Cope,  Ph.  D.,  Pennsylvania.  Evolution  of  Muscle 
Fibre — A  Microscopical  Study,  Martin  L.  Holbrook,  M.  D^  New 
York.  Present  Status  of  Biological  Science,  Professor  Edward  S. 
Morse,  Massachusetts.  The  Inheritance  of  Acquired  Characters — A 
Botanical  Study,  Professor  E.  S.  Bastin,  Illinois.  Weissman's  Theory 
Reviewed,  Edmund  Montgomery,  M.  D.,  Texas.  The  Marvel^  of 
Heredity  and  its  Meaning,  Rev.  John  C.  Kimball,  Connecticut  Her- 
bert Spencer's  Contribution  to  the  Theory  of  Evolution,  Edwin  Hay- 
den,  Michigan.  Charles  Darwin — the  Man  and  his  Work,  Duren  J. 
H.  Ward,  Ph.  D.,  Pennsylvania.  The  Poets  of  Evolution,  Mrs.  Sara 
A.  Underwood,  Illinois.  Asa  Gray,  and  America's  Contribution  to 
Botanical  Science,  ProfessorT.  J.  Burrell,  Illinois.  Edward  Livingston 
Youmans,  Instructor  of  the  People,  Hon.  John  A.  Taylor.  The  Life- 
Work  of  Richard  A.  Proctor,  Miss  Mary  Proctor,  Florida.  Emerson, 
the  Prophet  of  Evolution,  William  J.  Potter,  Massachusetts. 

September  28th. — The  Relativity  of  Knowledge — Spencer's  Unknow- 
able, Benjamin  F.  Underwood,  Illinois.  The  Relations  of  Feelings, 
Herman  Gasser,  M.  D.,  New  York.  Evolutionary  Psychology  as 
Related  to  Education,  Professor  Almon  G.  Merwin,  Ph.  D.,New  York. 
Constructive  Forms  of  Intuition,  John  E.  Purdon,  M.  D.,  Dublin. 
Psychology  in  its  Relation  to  .^thetics,  Harvey  C.  Alford,  South 
Dakota. 

September  28th.— The  Evolution  of  the  Social  Body,  Rev.  A.  N. 
Somers.  Evolution  as  Applied  to  Disease  in  the  Progress  of  Social 
Development,  Bayard  Holmes,  M.  D.,  Illinois.  The  Evolution  of  the 
Modern  Family,  Mrs.  Florence  Griswold  Buckstaff,  Wisconsin.    The 
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Beastliness  of  Modern  Civilization — Evolution  the  Only  Remedy,  Miss 
Mary  A.  Dodge  ("  Gail  Hamilton  "),  Maine.  Evolution  and  the  Fair, 
John  H.  Copeland,  Texas.  The  Evolutionary  Basis  of  Social  Econ- 
omics, Professor  George  Gunton,  New  York.  The  Relation  of  Evolu- 
tion to  Political  Economy,  Charles  S.  Ashley,  New  York.  Some 
American  Problems  of  Evolutionary  Economics,  James  A.  Skilton, 
New  York.  Universal  Economic  Progress,  as  Related  to  Ethical 
Economy,  Alfred  W.  Smith. 

A  Symposium  of  Brief  Papers  on  the  following  Questions :  I.  Does 
the  doctrine  of  evolutioD,  in  its  sociological  aspects,  in  your  opinion, 
offer  wise  suggestion  for  the  solution  of  the  grave  social  and  economic 
problems  of  our  time.  IL  What,  in  your  judgment,  in  accordance  with 
such  suggestion,  should  be  the  next  step  taken,  in  our  own  country, 
looking  toward  the  solution  of  these  problems?  Professor  John  Fiske, 
Massachusetts;  Edmund  Montgomery,  M.  D.,  Texas;  R.  W.  Shufeldt, 
Washington,  D.  C. ;  Rev.  Myron  Adams,  New  York ;  Star  Hoyt  Nich- 
ols, New  York ;  F.  M.  Holland,  Massachusetts;  Benj.  B.  Kingsbury, 
Ohio ;  T.  B.  Wakeman,  New  York ;  Robert  Matthews,  New  York ; 
L.  R.  Klemm,  Ph.  D.,  Washington,  D.  C,  Bayard  Holmes,  Illinois,  and 
Others. 

September  29th. — Involution  and  Evolution,  Professor  Elliott  Coues, 
Washington,  D.  C.  Abstract  of  Paper  on  Monism  (translated).  Pro- 
fessor Ernst  Haeckel,  Jena,  Germany.  Evolution  of  Cosmic  Matter, 
R.  G.  Eccles,  M.  A.,  New  York.  The  Law  of  Evolution  in  the 
Spiritual  Realm,  Wm.  Emmette  Coleman,  California.  The  Knowable 
and  the  Unknowable,  Sylvan  Gray,  New  York.  Philosophy  and  the 
Aoctrine  of  Evolution,  Raymond  S.  Perrin,  New  York.  Evolution 
Optimistic,  W.  Alfred  Cluett,  New  York.  Influence  of  the  Doctrine 
of  Evolution  on  Ethical  Sanctions,  Rev.  Minot  J.  Savage,  Massachusetts. 
Intellectual  Relations  of  Morality,  C.  Staniland  Wake,  England.  Her- 
bert Spencer  as  a  Teacher  of  Ethics,  Rev.  Jenkin  Lloyd  Jones,  Illinois. 
Professor  Huxley's  Surrender,  Dr.  Lewis  G.  Janes,  New  York.  The 
Evolution  of  Morality,  Rev.  H.  A.  Simmons,  Minnesota.  The  Morals 
oi  Evolution,  James  T.  Bixby,  Ph.  D.,  New  York.  The  Relations  of 
Evolutionary  Thought  to  the  Belief  in  Immortality,  Dr.  Charles  T. 
Stockwell,  Massachusetts.  The  Evolution  of  the  Old  Testament 
Religion,  Rabbi  Emil  G.  Hirsch,  Illinois.  The  Evolution  of  Apostolic 
Christianity,  Rev.  Howard  MacQueary,  Michigan.  Christianity,  in  the 
Evolution  of  Religious  Thought,  Rev.  Frank  N.  Riale,  Ph.  D.,  New 
York.  The  Future  of  Religious  Evolution,  Edward  P.  Powell,  New 
York.    The  Higher  Evolution,  Celestia  Root  Lang,  Ohio. 
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SCIENTIFIC  NEWS. 

The  death  is  announced  of  Prof.  Alexander  Strauch,  director  of  the 
Zoological  Museum  of  St.  Petersburgh,  and  author  of  several  works 
on  Zoology.     Prof.  Strauch  was  an  authority  on  reptiles. 

According  to  the  Revue  Scientifique  Dr.  R.  Lydekker  started 
early  in  August  to  La  Plata,  to  visit  the  Natural  History  Museum 
of  that  city.  As  they  go  by  invitation  from  M.  Moreno,  the  direcrto 
of  the  museum,  they  will  have  an  opportunity  of  studying  the  rich 
paleontological  collections  from  southern  Patagonia  which  the  institu- 
tion has  acquired  during  the  last  few  years. 

Mr.  W.  F.  C.  Gurley  has  been  appointed  director  of  the  Geological 
Survey  of  Illinois  by  Gov.  Altgeld.  Mr.  Gurley  is  the  author  of  sev- 
eral papers  on  paleozoic  paleontology,  and  has  a  very  valuable  collec- 
tion of  fossils. 

Prof.  E.  D.  Cope  has  been  appointed  Professor  of  Comparative 
Anatomy  and  2^ology  in  the  Biological  School  of  the  University  of 
Pennsylvania;  and  Prof.  A.  P.  Brown  Professor  of  Geology  and 
Mineralogy  in  the  Auxiliary  Medical  Faculty  of  the  same  institution. 

W  J  McGee  has  been  appointed  Director  of  the  Bureau  of  Eth- 
nology of  the  United  States. 

The  distinguished  French  physician,  Charcot,  is  dead.  He  had  an 
immense  practice  in  Paris  and  France,  and  he  will  be  long  known  for 
his  researches  in  hypnotism. 

In  view  of  the  recent  meeting  of  the  Pan-American  Medical  Con- 
gress in  Washington,  D.  C,  and  of  the  prospective  meeting  of  the 
Coggress  of  American  Physicians  and  Surgeons  in  Washington,  D.  C, 
in  May,  1894,  the  Executive  Committee  of  the  Association  of  Ameri- 
can Anatomists  think  it  advisable  to  postpone  the  next  meeting  of  the 
Anatomists  from  December,  1893,  until  May,  when  the  Association 
will  meet  as  an  integer  of  the  Congress. 
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A  work  in  folio  on  the  Forest  Flora  of  New  South  Wales  is  in  pre- 
paration, and  will  soon  be  issued  by  the  Forest  Department  of  that 
province.  It  will  be  published  in  quarterly  parts,  each  containing 
hve  plates,  with  their  corresponding  letter-press  of  descriptive  matter. 
The  illustrations  will  be  in  color,  and  show  natural  sized  flowering 
branchlets  of  each  species,  together  with  their  fruits,  barks,  etc. 
Judging  from  the  title  page,  the  work  will  be  an  exceedingly  beautiful 
addition  to  a  library. 

A  volume  of  scientific  memoirs  in  honor  of  the  late  Sir  William 
Macleay  has  been  published  by  the  Linnean  Society  of  New  South 
Wales,  and  by  Dulau  &  Co.,  London.  It  is  a  royal  quarto  of  290 
pages,  with  a  portrait  and  forty-two  plates  and  comprises  the  follow- 
ing papers:  The  Hon.  Sir  William  Macleay, Kt.,  F.  L.  S.,  M.  L.  C. ; 
Contributions  to  our  Knowledge  of  Ceratodus,  Part  I. — The  Blood 
Vesssels,  Prof.  W.  Balwin  Spencer,  M.  A.  (Plates  i-v) ;  The  Pliocene 
MoUusca  of  New  Zealand,  Prof.  F.  W.  Hutton,  F.  R.  S.  (Plates  vi- 
ix)  ;  A  Monograph  of  the  Temnocephalse,  Prof.  W.  A.  Haswell,  M. 
A.,  D.  Sc.  (Plates  x-xv) ;  On  an  apparently  New  Type  of  the  Platy- 
helminthes  (Trematoda  ?),  Prof.  W.  A.  Haswell,  M.  A.,  D.  Sc.  (Plate 
xvi) ;  Observations  on  the  Myology  of  Palinurus  edwardsii  Hutton, 
Prof.  T.  Jeffery  Parker,  D.  Sc.,  F.  R.  S.,  and  Josephine  G.  Rich 
(Plates  xvii-xx)  ;  Observations  upon  the  Anatomy  of  the  Muzzle  of 
the  Ornithorhynchus,  Prof.  J.  T.  Wilson,  M.  B.,  Ch.  M.,  and  C.  J. 
Martin,  M.  B.,  B.  Sc.  (Plates  xxii-xxiii) ;  On  the  peculiar  rod-like 
Tactile  Organs  in  the  Integument  and  Mucous  Membrane  of  the  Muz- 
zle of  Ornithorhynchus,  Prof.  T.  J.  Wilson,  M.  B.,  Ch.  M.,  and  C.  J. 
Martin,  M.  B.,  B.  Sc.  (Plates  xxiv-xxvi)  ;  On  Parinacochlea  fischerii 
Smith,  C.  Hedley,  F.  L.  S.  (Plate  xxvii) ;  On  the  Geographic  Rela- 
tions of  the  Floras  of  Norfolk  and  Lord  Howe  Islands,  Prof.  R.  Tate, 
F.  L.  S.,  F.  G.  S.,  etc. ;  Notes  on  an  Undescribed  Acacia  from  New 
South  Wales,  Baron  von  Mueller,  K.  C.  M.  G.,  M.  &  Ph.  D.,  LL.  D., 
F.  R.  S.  (Plate  xxviii) ;  Description  of  a  New  Hakea  from  Eastern 
New  South  Wales,  Baron  von  Mueller,  K.  C.  M.  G.,  M.  and  Ph.  D., 
LL.  D.,  F.  R.  S.  and  J.  H.  Maiden,  F.  L.  S.,  F.  C.  S.  (Plate  xxix)  ;  A 
Description  of  some  of  the  Weapons  and  Implements  of  the  Alligator 
Tribe,  Port  Essington,  North  Australia,  R.  Etheridge,  Jun.  (Plates 
XXX— XXX v) ;  New  Nematodes  from  Fiji  and  Australia,  N.  A.  Cobb, 
Ph.  D.  (Plates  xxxvi-xlii). 
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The  annual  Excursion  of  the  Geological  Society  of  France  for  1893 
covered  the  region  at  the  Nothem  base  of  the  Eastern  Pyrenees.  The 
region  presents  a  great  deal  of  interest  to  the  Geologist  and  is  remarka- 
bly complex,  embracing  Archean,  Mesozoic  and  Cenozoic  beds  of 
several  systems. 

The  Naturalist  attached  to  the  Antarctic  Sealing  and  Whaling  fleet 
that  recently  sailed  from  Dundee,  Scotland,  have  returned  and  sent  in 
their  reports.  They  had  few  opportunies  of  landing  on  the  supposed 
Antarctic  continent,  but  they  obtained  specimens  of  Eruptive  and 
Schistose  rocks,  and  some  fossils  of  Jurassic  age. 
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NOTES  ON  THE  COCHINEAL  INSECT. 
By  T.  D.  a.  Cockerell. 

The  following  notes  have  been  put  together  in  the  hope 
that  they  may  tend  towards  a  better  understanding  of  the 
genus  Cocctis,  as  now  restricted.  Notwithstanding  the  vol- 
uminous literature  on  the  subject  of  cochineal,  it  cannot  be 
said  that  the  insect  producing  this  substance  is  adequately 
known  to  entomologists,  or  that  the  aflSnities  of  the  genus 
in  which  it  is  placed  are  altogether  well  understood. 

At  the  outset  we  have  to  inquire,  what  is  Cocciis  cacti  f 
According  to  Watt  (Diet.  Econ.  Prod.  India,  Vol.  II),  it  was 
discovered  by  the  Spaniards  in  Mexico  in  1518,  but  was  not 
made  known  in  Europe  until  1523.  The  name  Coccus  cadi 
seems  to  have  been  applied  to  it  as  early  as  1651  by  Hernan- 
dez, but  of  course  the  species  is  now  credited  to  Linn6. 

Coccus  cacti  Linnfe,  as  understood  by  its  author,  is  simply  the 
cochineal-producing  insect  found  on  cacti  in  Mexico.  It  need 
hardly  be  said  that  minute  details,  such  as  are  now  considered 
of  generic  and  specific  importance  in  the  Coccidse,  were  not 
taken  into  account  in  the  definition  of  the  species. 

In  the  present  century,  however,  it  began  to  be  suspected 
that  there  was  more  than  one  species.  Signoret,  writing  about 
twenty  years  ago,  mentions  three  segregates  from  the  old  C» 
cadi^  namely,  C  tomentosus  Lam.,  C  bassi  Targ.,  and  C  sylvestre 
Thierryjde  Meronville.    These,  he  says,  are  supposed  species^ 

70 
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based  on  specimens  from  Mexico,  presenting  dififerences  in 
color  and  the  amount  of  cottony  matter. 

In  the  same  work  (Essai  sur  les  Cochenilles)  Signoret  gives 
a  definition  of  C.  cacti  which  may  be  taken  as  fixing  the  strict 
application  of  the  name.  Properly,  therefore,  the  insect  is 
Coccus  cadi  L.,  sens.  Sign.,  and  its  principal  characters  are  as 
follows : 

Female,  Dark  red-brown,  6  to  7  mm.  long,  4  wide,  2  to  3 
high,  with  a  great  quantity  of  white  cottony  matter.  Segmen- 
tation distinct.  Back  more  or  less  keeled.  Antennse  short, 
conical,  7-jointed,  the  four  basal  joints  short,  wider  than  long; 
joint  7  as  long  as  the  two  before  it  together.  Larva  with  6- 
jointed  antennse. 

Male,  Red-yellow,  legs  and  antennse  brown.  Antennae 
10-jointed,  hairs  on  antenna  knobbed. 

In  Ashmead's  Generic  Synopsis  of  the  Coccidse,  the  genus 
Coccus  forms  a  tribe  Coccini,  distinguished  from  the  tribe 
Acanthococcini  by  no  very  tangible  characters.  It  is  stated 
that  the  male  is  apparently  without  ocelli  (see  however,  Sig- 
noret's  figure)  and  the  adult  9  lacks  the  bristles  on  the  anal 
ring.  Maskell  (New  Zealand  Scale  Insects)  had  earlier  placed 
Coccus  in  a  subdivision  by  itself,  defined  thus:  "Adult  females 
active,  covered  with  mealy  secretion ;  antennse  of  seven  joints; 
no  hairs  on  anogenital  ring.     Eyes  of  male  not  facetted." 

The  question  as  to  there  being  two  or  more  species,  after 
being  answered  in  the  negative  by  Signoret,  was  again  raised 
in  1884  by  Lichtenstein.  This  entomologist  had  received 
specimens  from  Mexico  which  he  considered  to  be  the  Coccus 
tomentosus  Lam. ;  but  he  not  only  regarded  this  species  as  dis- 
tinct from  coc^i,  but  transferred  it  to  AcarUhococcus — a  genus 
known  hitherto  only  from  Europe  and  New  Zealand. 

The  nomenclature  of  the  Cochineal  insects,  according  to  the 
latest  researches,  is,  therefore : 
Tribe  COCCINI.    Genus  COCCUS  L.,  Sign. 

Coccus  CACTI  L.,  Sign. 
Tribe  ACANTHOCOCCINI.  Genus  ACANTHOCOCCUS  Sign. 
AcANTHOcoccus  TOMENTosus  (Lam.)  Licht 

So  the  genus  Coccus  would  still  remain  monotypic,  were  it 
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not  that  in  1888  Mr.  Douglas  described  a  Coccus  agavium,  found 
on  Agave — not  a  cochineal  insect.  It  is  true  that  the  recent 
literature  contains  some  other  nominal  species  of  Coccus,  such 
as  C  laniger  W.  F.  Kirby,  1891,  but  in  so  placing  them,  their 
authors  have  reverted  to  theLinnean  use  of  the  term,  ignoring 
genera  as  now  defined. 

From  an  examination  of  cochineal  insects  from  Jamaica, 
Mexico,  and  New  Mexico,  I  have  come  to  the  conclusion  that 
the  above-mentioned  definition  and  classification  need  entire 
revision.  This  conclusion  may  be  wrong,  and  was  only 
reached  with  much  hesitation — but  it  seems  sufficiently  clear 
after  considering  all  the  evidence. 

The  specimens  examined  are : 

1.  From  the  Parade  Garden,  Kingston,  Jamaica,  on  Opuntia  : 
=  Coccus  cacti  L. 

2.  From  Silao,  Mexico,  on  Opuntia  tuna,  from  Dr.  A.  Dug6s : 
=  Coccus  toraentosushsim. 

3.  From  Guanajuato,  Mexico,  from  Dr.  A.  Dug6s:=Cbcciw 
tomentosus  Lam. 

4.  From  Las  Graces,  New  Mexico  :=Coc<mw  conjusus  n.  sp. 
The  Silao  insect  is  Lichtenstein's  Acanthococcas;  there  can  be 

no  doubt  about  this  as  Lichtenstein  had  his  specimens  from  Dr. 
Dug^s,  who  assures  me  they  are  the  same.  All  the  others, 
however,  are  strictly  congeneric  w.ith  this,  and  therefore  either 
Acanthococcas  tomentosus  is  a  Coccus,  or  all  belong  to  Acantho- 
coccas, 

Acanthococcas,  as  stated  above,  has  been  recorded  from 
Europe  and  New  Zealand.  Maskell  sinks  the  genus  as  a  syno- 
nym of  Eriococcus,  which  he  defines  thus : 

"Adult  female  enclosed  in  an  elongated  sac  of  white  or  yel- 
low felted  cotton ;  body  elongated,  segmented ;  anal  tubercles 
conspicuous;  feet  and  antennae  present;  several  rows  of  coni- 
cal spines  on  dorsal  surface.  Antennae  of  six  joints."  The 
anogenital  ring  is  also  said  to  have  hairs. 

This  does  not  precisely  agree  with  C.  tomentosus,  but  on 
comparing  that  insect  with  the  published  descriptions  of  Erio- 
coccus  spp.,  the  affinity  is  evident. 

The  Jamaican  specimens  agree  very  closely  with  Coccus  cacti, 
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but  are  certainly  of  the  same  genus  as  tomeniosus.  If  they  are 
not  C.  cadi,  they  represent  a  new  species  exceedingly  like  it— 
a  view  of  the  case  which  seems  wholly  untenable. 

The  conclusion,  therefore,  at  which  I  arrive  is  that  Coccus,  as 
typified  by  C.  cacti,  is  a  genus  very  near  to  Eriococcus,  and  not 
by  any  means  to  be  separated  as  a  diflferent  tribe.  Also,  that 
the  cochineal  insect  includes  three  or  more  closely  allied  spe- 
cies or  races.  It  will  be  useful  to  consider  the  characters  in 
detail. 

COCCUS  L.,  Sign. 

Adult  Female, 

Ske, — Coccus  cacti,  according  to  Signoret,  is  from  6  to  7  mm. 
long.  C.  tomerUosus,  from  Guanajuato,  varies  from  3 J  to  nearly 
5  mm.  in  length. 

Shape. — The  species  are  broadly  oval ;  the  keel  seen  by  Sig- 
noret is  more  due  to  shrinkage  in  drying  than  anything  else. 
C.  tomeiitosus  may  be  described  as  hemispherical,  with  the  hind 
end  a  little  pointed. 

Color, — All  give  the  characteristic  cochineal  color,  and  so  far 
as  this  is  concerned,  I  see  little  diflFerence.  C.  tomenlosus  placed 
in  caustic  soda  without  heating,  gives  a  beautiful  reddish- 
violet  color ;  on  boiling,  this  turns  bright  crimson.  This  was 
observed  in  Guanajuato  specimens ;  of  Silao  examples  I  noted 
that  heated  in  caustic  soda  they  gave  a  magenta  color,  very 
strong,  which,  by  transmitted  light,  was  bright  violet,  like  log- 
wood staining. 

C.  c(mfusus,  boiled  in  soda,  gave  a  very  fine,  bright  carmine. 

The  under  surface  of  C.  tomentosus,  where  free  from  secretion, 
appears  dark  purplish  in  the  living  insect.  Signoret  says  C. 
cacti  is  dark  red-brown ;  those  from  Jamaica  are  better  de- 
scribed as  dark  greyish.  In  Ency.  Brit.,  9th  Ed.  (1877),  the? 
of  cacti  is  described  as  dark  brown.  C.  cacti  has  been  intro- 
duced in  Madeira,  and  I  found  it  there  on  Opuntia  in  1879.  I 
have  a  water-color  drawing  made  of  it  at  the  time,  and  it  is 
represented  as  dark  bluish-gray,  not  at  all  reddish. 

Secretion.  The  secretion  is  better  described  as  cottony  than 
mealy.    As  noticed  by  Signoret,  it  differs  in  the  several  races. 
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and  these  differences  cannot  be  held  to  have  generic  value.  In 
C.  confums  and  the  Jamaican  C  cactiy  the  secretion  is  profuse, 
80  that  the  individuals  are  hidden  in  it,  and  separated  with 
difficulty.  In  the  Madeira  C.  cadiy  it  is  much  more  sparse, 
allowing  the  gray  color  of  the  females  to  be  seen.  In  C,  tomm- 
to8U8  it  forms  a  sac  covering  the  insect,  after  the  manner  of 
Eriococcus;  in  the  smaller  specimens,  part  of  the  body  below 
is  free,  but  larger  ones  are  entirely  covered  by  secretion.  The 
individuals  of  C.  tomentosus  in  their  woolly  sacs,  are  easily  sep- 
arable from  one  another. 

.  Activity, — Maskell  writes  for  Coccus,  "  adult  female  active ; " 
as  against  the  stationary  females  of  Eriococcvs,  etc.  This  sup- 
posed character  is  valueless ;  the  final  state  of  female  Coccus  is 
one  of  inactivity. 

Antennce. — The  antennae  are  very  small,  and  show  plain 
evidence  of  degeneration.  In  C  cadi  from  Jamaica  I  could 
plainly  see  the  seven  joints;  the  first  large,  the  second  broad 
and  very  short,  the  third  longer  but  still  broader  than  long, 
the  fourth  perhaps  as  long  as  the  third  but  not  so  broad,  the 
fifth  and  sixth  about  as  broad  as  long,  and  the  seventh 
decidedly  longer  than  broad,  rounded,  emitting  two  or  more 
hairs.    All  this  agrees  excellently  with  Signoret's  cacti, 

C.  tomentosus  also  shows  seven  joints,  practically  as  in  cacti, 
except  that  the  fourth  joint  is  longer  in  proportion.  C.  confur 
sua  has  the  antennae  more  degenerated,  five-jointed,  all  the 
joints  broader  than  long  except  the  last;  third  shortest,  last 
emitting  about  seven  hairs. 

Legs, — In  C,  conjusus  I  found .  all  the  legs  present  and  well- 
developed,  though  small.  Femur  about  as  long  as  tarsus  and 
tibia;  tibia  decidedly  shorter  ihsm  tarsus.  In  C.UymeTUosusiYiQ 
legs  are  stouter  than  in  conjusus,  the  tibia  about  as  long  as  the 
tarsus,  but  if  any  difference,  the  tibia  is  the  shorter.  Femur 
very  stout,  and  about  as  long  as  tarsus  and  tibia.  The  tibia  is 
broader  than  the  tarsus ;  the  claws  large.  The  usual  knobbed 
hairs  at  end  of  tarsus  are  present. 

Truncate  Spines, — The  skin  of  all  three  species  shows  numer- 
ous truncate  processes,  which  no  doubt  represent  the  spines  of 
the  larva  and  of  the  species  of  Eriococcus,    These  processes 
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consist  of  two  parts,  a  broad  ring-like  basal  part,  and  a  cylin- 
drical sharply  truncate  terminal  part.  In  C  confmus  these 
processes  are  decidedly  more  slender  than  in  C.  tomentosuSj  the 
latter  being  characterized  by  their  great  thickness.  In  C. 
cacti  from  Jamaica  they  are  also  thick,  practically  as  in  tomeu' 
tosiis. 

Grouped  Orifices. — Little  groups  of  glands,  like  those  of  the 
Diaspinse,  are  seen  among  the  spines.  These  groups  are  com- 
pact and  very  clearly  circumscribed,  and  are  quite  obvious  in 
C.  cacti  (Jamaica)  and  C  confums.  In  the  latter,,  some  groups 
are  of  three  orifices  only,  but  usually  there  are  many,  perhaps 
averaging  about  15. 

Viviparous  Habit, — C,  confusus  was  found  to  have  the  body 
full  of  well-formed  larvae.  C.  tomentosus,  from  Silao,  which  had 
been  long  in  alcohol,  were  full  of  larvae. 

Immature  Stages, 

Color. — The  young  of  C,  tomentosus  are  reddish-purple. 

Antennce. — I  found  7  joints  in  the  second  stage  of  Jamaican 
C.  cacti.  In  C.  confusus  there  seem  to  be  7  joints  in  the  larva, 
but  two  are,  perhaps,  to  be  considered  false  joints ;  these  are  in 
joints  1  and  3.  The  second,  first  and  fifth  (or  last)  are  about 
equal,  the  third  and  fourth  shortest.  The  last  four  joints 
emit  hairs,  one  on  the  fifth  being  especially  long.  The 
antennae  of  C,  confusus  appear  to  degenerate  with  the  growth 
of  the  insect. 

In  the  larva  of  C.  tomentosus,  I  found  the  antennae  5-jointed, 
the  proportions  of  the  joints  as  in  Confusus.  The  false  joint  in 
joint  1  is  noticed,  but  it  is  evidently  not  a  true  joint.  Joints  3 
and  4  have  a  peculiar  shape,  concave  on  one  side,  convex  on 
the  other.  The  last  joint  has  four  hairs,  two  of  which  are 
long. 

The  larva  of  Coccus  is  commonly  said  to  have  6-jointed 
antennae.  According  to  Signoret's  figures,  that  of  the  9  has 
6  joints,  that  of  ^  only  5. 

Legs. — The  legs  are,  of  course,  much  better  developed  in  the 
larva  than  the  adult,  in  proportion  to  the  size  of  the  insect. 
In  the  leg  of  a  larva  of  C.  confusus,  I  noticed  two  strong  bris- 
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ties  on  the  inner  side  of  tarsus,  and  one  at  distal  end  of  tibia. 
Tibia  shorter  than  tarsus,  but  not  so  much  so  as  in  the  adult, 
thus  reversing  the  usual  order  of  events. 

In  C  tomerUosus  I  noted,  legs  of  larva  with  long  claws,  and 
longer  tarsal  hairs,  tibia  shorter  than  tarsus.  In  Jamaican  C 
cadi,  second  stage,  I  noticed  the  length  of  the  claws. 

Rostral  Filaments, — In  the  very  young  larvae  of  C.  confustis^ 
and  C.  tomerUosus,  the  rostral  filaments  are  coiled  like  the 
spring  of  a  watch,  and  very  conspicuous. 

Anogenital  Ring. — The  absence  of  hairs  on  the  anogenital 
ring  is  given  as  a  generic  character  of  Coccils  ;  but  these  hairs, 
about  six  in  number,  were  plainly  seen  in  the  second  stage  of 
Jamaican  C.  catci. 

Spines. — All  three  species  have  in  the  larva  distinct  rows  of 
spines,  which  run  longitudinally  down  the  back,  just  as  Sig- 
noret  figures  for  Capulinia  sallei.  In  C,  tomerUosus  I  found  twa 
parallel  dorsal  rows,  and  two  rows  on  each  side  of  the  anterior 
part  of  the  body,  joining  to  form  one  row  on  the  posterior 
half.  These  spines  have  sharp  points,  differently  from  the 
truncate  processes  of  the  adult. 

Male  Sac. — In  C.  tomerUosus,  this  is  white,  elongated,  about  1 J 
mm.  long.    In  Jamaican  C  cacti  it  is  quite  similar. 

Advit  Male. 

Size, — In  C.  tomerUosus  the  body  is  about  1  mm.  long. 

Chlor. — The  male  of  C,  cacti  is  said  to  be  red-yellow  (Sig- 
noret)  or  deep  red  (Ency.  Brit.,  9th  Ed.).  A  male  of  Jamaican 
C.  cadiy  after  being  boiled  in  soda,  showed  the  thorax  and 
genitalia  pale  brownish,  the  abdomen  pink.  In  a  male  not  sa 
treated,  the  wings  were  observed  to  be  white,  appearing  gran- 
ulose,  about  half  their  length  extending  beyond  the  body. 

In  a  living  male  of  C,  tomerUosus,  the  body  was  dark  purple- 
red,  the  wings  whitish  subhyaline,  the  veins  not  colored. 
Crushed  under  a  cover-glass,  the  body  gave  a  brilliant  magenta 
color. 

Cavdal  PUamerUs, — The  abdomen  of  C.  cacti  from  Jamaica 
emits  two  very  long  filaments.  C.  tomentosus  also  shows  a 
pair  of  long  white  filaments. 
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Antennss, — These  are  10-jointed,  as  observed  in  Jamaican 
C,  cacti,  and  C.  tomerUosus.  The  two  first  joints  are  compara- 
tively short.  I  noted  of  C,  tomerUosus :  joint  2  subglobose,  3 
longest,  fusiform ;  4,  5  and  6  fusiform,  equal,  distinctly  shorter 
than  3 ;  7  slightly  shorter  than  6 ;  7,  8,  and  9  subequal ;  10 
about  as  long  as  4.  Joints  with  whorls  of  hairs.  Antenn® 
dark  reddish,  but  last  joint  pale  pink.  The  Jamaican  C.  cadi 
showed  about  the  same,  but  4  longer  than  5.  I  saw  no 
knobbed  hairs. 

Signoret  says  the  antennae  of  cacti  are  brown,  and  in  his 
figure  the  fourth  and  fifth  joints  are  longer,  if  anything,  than 
the  third. 

Legs, — I  noted  of  C,  tomentosus :  claw  long  and  straight; 
digitules  very  slender,  filiform,  hardly  knobbed.  Tarsal 
knobbed  hairs  well-formed,  rather  stout.  Tibia  and  tarsus 
with  a  row  of  strong  short  spines  on  inner  side.  Tarsus  about 
two-thirds  length  of  tibia;  tibia  a  little  shorter  than  femur; 
trochanter  with  a  long  hair. 

Scutellum. — The  scutellum  in  Jamaican  C.  cacti  exhibits  a 
distinct  median  longitudinal  furrow. 

Conclusions, 

1.  Pending  the  discovery  of  new  facts  proving  otherwise,  I 
would  propose  to  unite  the  tribes  Acanthococcini  and  Coccini 
under  the  latter  name. 

2.  The  genus  Coccus  may  be  re-defined  as  consisting  of  spe- 
cies which  have  rows  of  dorsal  spines  in  the  larva,  truncate 
dermal  processes  in  the  adult  female,  antennae  7-  or  5-jointed 
in  the  9 , 10-jointed  in  the  ^ ,  5-  or  6-jointed  in  the  larva,  and 
in  the  $  more  or  less  abundant  cottony  secretion.  The  ab- 
sence of  bristles  on  the  anogenital  ring  of  the  adult  9  may 
also  be  cited ;  it  was  on  this  ground  that  Dr.  Riley,  to  whom  I 
sent  C,  tomentosus,  objected  to  its  inclusion  in  Acanthococcus,  the 
latter  genus  having  the  bristles. 

3.  The  cochineal  insect,  as  commonly  understood,  may  be 
taken  to  include  three  closely  allied  species,  C,  tom^eniosus  Lam., 
C  cacti  Linn.,  C,  confusus  CklL,  separated  by  the  characters 
given  above.    Former  records  of  the  occurrence  of  C.  cadi 
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must  be  held  more  or  less  doubtful  until  specimens  are  re- 
examined. 

4.  Coccus  may  be  held  to  include  only  the  cochineal  insects. 
Coccaa  (Gymnococcus  Dougl.)  agavium  seems  seems  to  belong  to 
a  separate  genus,  and  may  be  known  as  Oymnococcus  agavium. 

5.  Capulinia  seems  to  be  a  very  closely  allied,  but  still  more 
degenerate  genus. 

Agricultural  Experiment  Station,  Las  Cruces,  New  Mexico, 
October  22, 1893. 
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BACTERIOLOGY  IN  ITS  GENERAL  RELATIONS.' 

By  H.  L.  Russell. 

(Continued  from  page  859.) 

Quite  naturally,  the  practical  application  of  bacterial  re- 
search has  been  primarily  directed  along  the  lines  of  medi- 
cine and  the  industrial  activities.  In  anj'  new  branch  of  sci- 
entific progress,  this  is  almost  invariably  the  case.  Our  inter- 
est in  the  subject  is  largely  measured  by  what  it  is  worth  to 
us,  and  in  proportion  as  it  fills  this  function  do  we  esti- 
mate the  importance  of  its  study.  The  results  that  have 
already  been  accomplished  in  bacteriology  have  not  however 
been  entirely  confined  to  the  applied  side  of  the  subject.  The 
cause  of  pure  science  has  also  been  greatly  advanced  in  various 
ways.  The  correlation  of  any  branch  of  science  with  allied 
subjects  is  to-day  so  intimate  that  any  discovery  in  one,  often 
furnishes  valuable  suggestions  in  kindred  lines  of  research. 
It  is  in  this  light  that  we  may  consider  the  effect  that  bacteri- 
ology has  had  upon  the  greater  subject  of  biology,  taken  in 
the  pure  not  the  applied  sense,  and  if  possible  point  out  some 
of  the  lines  which  seem  to  promise  a  rich  fruitage  from  a  gen- 
eral biological  standpoint.  It  can  hardly  be  expected  that  so 
young  a  member  of  the  biological  family  could  as  yet  have 
contributed  much  to  the  common  fund  that  all  its  workers  are 
striving  to  accumulate,  yet  it  may  with  justice  be  said  that  the 
circle  of  its  influence  has  widened  much  beyond  its  own  par- 
ticular sphere.  Perhaps  the  most  valuable  of  the  contribu- 
tions to  its  sister  branches  has  been  in  its  technique.  This 
influence  has  been  most  strongly  marked  in  the  closely  related 
departments, of  botany.  The  excessive  minuteness  of  bacte- 
rial forms  and  the  ubiquity  with  which  these  organisms  are 
distributed  made  it  absolutely  necessary  that  some  reliable 
means  of  pure  cultures  should  be  introduced  before  much  real 
advance  could  be  made  in  this  subject.    In  bacteriology ;  this 

^Delivered  before  the  Biological  Club  of  the  Univeriity  of  Chicago,  Fcb'y,  1893. 
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found  its  greatest  development  in  the  employment  by  Koch, 
of  gelatin  as  a  transparent  solid  medium  for  the  isolation  and 
cultivation  of  germs.  Some  features  of  this  method  had  been 
anticipated  by  other  workers,  especially  Klebs. 

This  method  enables  the  experimenter  to  isolate  the  form 
he  desires  to  study  from  any  mixture  of  different  species,  and 
by  cultivating  it  in  sterile  media,  a  pure  culture  derived  from 
a  single  germ  can  be  obtained  which  is  made  the  basis  of  defi- 
nite morphological  and  physiological  study.  Brefeld's  meth- 
ods of  studying  the  morphology  and  developmental  history  of 
the  fungi  are  essentially  the  same  as  the  bacteriological  cul- 
ture meth6ds.  He  first  obtained  his  pure  cultures  by  dilution 
until  he  had  a  single  germ.  Later  he  added  the  use  of  gela- 
tine or  other  transparent  ingredients  as  a  means  of  isolating 
and  fixing  the  developing  organism.  The  results  of  these 
studies  which  now  fill  ten  large  quarto  volumes,  are  among 
the  greatest  contributions  to  mycology,  that  this  century  has 
produced.  He  refused  to  admit  the  validity  of  the  classic 
descriptions  that  had  been  based  upon  material  gathered 
under  natural  conditions,  maintaining  that  the  systematic 
part  of  the  science  was  full  of  errors,  that  had  arisen  from  the 
examination  of  imperfect  mixed  growths,  and  the  separation 
of  diflferent  growth-forms  into  individual  species. 

Basing  his  opinion  upon  the  only  scientific  foundation, 
that  we  must  know  the  complete  life  history  of  a  form 
before  we  can  intelligently  study  its  phylogenetic  aflBnities,  he 
made  his  observations  upon  pure  cultures  grown  from  a  sin- 
gle spore  in  sterile  nutrient  media.  These  he  kept  from  the 
original  spore  until  in  many  cases  the  fruiting  process  had 
been  completed.  By  this  method  he  was  able  to  settle  defi- 
nitely many  disputed  points  concerning  the  value  of  certain 
form-genera  and  species.  These  conclusions  of  Brefeld,  based 
upon  the  single  cell,  pure  culture  method,  have  revolutionized 
the  entire  classification  of  the  great  group  of  fungi  and  the 
theories  as  to  the  phylogenetic  aflBnities  of  diflferent  groups  have 
been  greatly  modified.  Hansen  adopted  the  same  method  in 
his  study  of  ferment  organisms,  more  especially  the  yeasts,  and 
this  plan  of  pure  culture  growths  has  settled  many  controver- 
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sies  in  the  biology  of  this  imperfectly  understood  group. 
Beyerinck  applied  the  gelatin  method  in  the  isolation  of  alg© 
and  succeeded  in  cultivating  a  number  of  free  unicellular 
forms,  some  symbiotic  species  in  certain  hydra  and  paramoB- 
cia^  and  a  number  of  the  gonidia  in  lichens.  So  far  all 
attempts  to  apply  the  isolation  methods  of  solid  media  to  ani- 
mal life  have  proven  futile.  Strenuous  efforts  have  been  made 
upon  such  parasitic  forms  as  the  malaria  plasmodium 
and  other  parasitic  protozoa,  but  as  yet  these  experiments 
have  not  been  successful. 

With  respect  to  tinctorial  methods,  bacteriology  has  been 
of  service.  The  art  of  staining  to  bring  out  structuhil  differ- 
ences more  clearly  has  been  systematically  developed  in  the 
latter  half  of  the  present  century.  The  discovery  of  aniline 
colors  in  the  seventies  gave  an  additional  impulse  and  the 
names  of  Koch,  Ehrlich,  and  Weigert  will  always  be  associa- 
ted with  the  rapid  advance  and  development  of  this  branch  of 
biological  technique.  The  necessity  of  staining  in  order  to 
differentiate  bacteria  in  animal  tissue  has  been  so  imperative, 
that  much  time  and  effort  have  been  expended  in  order  to 
improve  the  old,  and  discover  new  processes.  The  success  of 
these  efforts  has  been  stimulating  in  other  lines  of  work,  and 
has  materially  advanced  the  general  knowledge  of  stains. 

Koch  in  1878,  was  one  of  the  first  to  apply  photography  to 
the  study  of  microscopic  preparations.  The  application  of  this 
process  by  means  of  photograms  for  class  demonstration,  and 
the  obvious  advantages  that  it  possesses  for  accurate  illustra: 
tion  are  apparent.  The  recently  completed  photomicrographic 
atlas  of  bacteria  by  Frankel  and  Pfeiffer  exemplifies  the  degree 
of  excellence  that  has  already  been  attained  in  this  branch. 

In  the  study  of  bacterial  forms,  the  old  types  of  microscopes 
were  entirely  inadequate.  The  necessity  of  improved  instru- 
ments, in  regard  to  definition  and  resolution  to  work  out  the 
structure  of  these  "  infinitely  little "  organisms,  acted  as  a 
healthy  stimulus  on  the  art  and  science  of  lens  making.  The 
perfected  instrument  of  to-day,  with  its  homogeneous  immer- 
sion, the  Abbe  condenser,  and  the  apochromatic  objective,  are 
largely  the  result  of  the  demand  of  bacteriologists.    These 


Digitized  by 


Google 


1893.]  Bacteriology  in  its  General  Relations,  1063 

points  suffice  to  show  the  influence  that  the  study  of  the  bacte- 
ria has  exerted  upon  the  technique  of  other  lines  of  biological 
thought. 

Has  it  been  able  to  any  extent  to  aid  in  the  solution  of  any 
of  the  general  questions  that  have  from  time  to  time  engaged 
the  attention  of  all  students  of  living  phenomena?  In  con- 
sidering this,  reference  will  be  made  mainly  to  those  lines  that 
are  of  special  importance  in  the  theoretical  problems  of  biol- 
ogy. As  has  been  previously  stated,  the  main  results  of  bac- 
teriology as  yet  are  found  in  applied  science,  but  the  germ 
theories  of  fermentation,  of  nitrification,  of  sewage  filtration, 
of  nitrogen  fixation,  of  the  etiology  of  contagious  diseases  and 
of  inflammation  are  monumental  witnesses  of  the  value  of  this 
department  in  the  realm  of  pure  science. 

Bacterial  methods  in  the  hands  of  the  illustrious  Pasteur 
were  the  means  of  combatting  and  eflfectually  routing  the 
heterogenists  from  their  defence  and  proving  beyond  the  sha- 
dow of  a  doubt,  the  Accuracy  and  universality  of  the  Harveian 
motto  "  Omne  vivum  ex  vivo,  " 

Since  the  discovery  of  the  laws,  which  are  the  foundational 
basis  of  the  doctrine  of  evolution,  every  department  of  natural 
science  has  paid  tribute  to  it,  adding  fact  upon  fact,  and 
broadening  the  basis  of  the  principles,  formulated  by  the 
observant  Darwin.  Morphology  and  physiology  in  both 
branches  of  biology,  as  well  as  pathology,  have  furnished  their 
quota  of  proof  in  this  grand  advaface  step  in  knowledge. 
Has  bacteriology  contributed  its  contingent  to  the  general 
result  on  this  and  other  vital  problems?  Does  the  testimony 
of  the  infinitely  little  corroborate  that  of  the  higher  and  more 
complex  forms  of  life  ? 

The  advantages  of  this  group  as  types  for  study  on  many 
questions  of  this  nature,  have  not  as  yet  been  generally  appre- 
ciated. The  practical  side  of  the  subject  has  naturally  pre- 
sented the  most  attractive  phase,  and  even  the  systematists 
have  found  but  scant  encouragement  for  their  labors,  except 
for  the  utilitarian  purpose  of  species  determination. . 

The  number  of  observers  who  have  made  this  group  of  organ- 
isms a  subject  of  special  study  with  reference  to  general  biologi- 
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cal  laws  have  been  but  few.  Valuable  data  have  however,  often 
been  obtained  in  an  incidental  way.  The  possibilities,  which 
this  group  of  organic  life  offers  for  the  study  of  many  of  these 
general  problems,  are  so  noteworthy  that  it  seems  worth  while 
to  call  attention  to  them  more  in  detail.  In  selecting  forms 
for  the  study  of  certain  questions,  the  biologist  chooses,  as  far 
as  possible,  the  primitive  generalized  types  upon  which  to 
base  his  observations.  Specialization  of  form  and  function 
complicate  the  conditions  and  render  it  more  diflScult  to 
apprehend  the  fundamental  truth.  In  this  respect  bacteria 
occupy  a  unique  position.  Morphologically  considered,  they 
are  a  lowly  organized  and  generalized  type,  while  functionally, 
they  possess  a  marked  degree  of  specialization. 

With  our  present  appliances  but  little  diflference  can  be 
detected  in  form  between  many  species  that  possess  widely 
divergent  physiological  functions,  so  that  species  are  often 
found  that  are  morphologically  similar  and  their  dominant 
physiological  function  may  be  expressed  either  in  pigment 
production,  fermentative  action,  or  in  an  infectious  malady. 

A  certain  degree  of  adaptability  iri  an  organism  is  also  nec- 
essary if  we  are  to  subject  it  to  prolonged  experimentation. 
Many  plants  and  animals  are  so  susceptible  to  any  modifica- 
tion in  their  surroundings  that  they  cannot  well  be  utilized 
for  purposes  of  experimentation,  a  slight  change  often  being 
suflScient  to  produce  a  cessation  of  the  vital  functions.  Bacte- 
ria possess  an  adaptability  not  to  be  found  in  any  other 
class  of  organisms.  With  a  large  proportion  of  these  forms, 
the  range  in  temperature  of  the  limits  of  growth  far  exceeds 
any  of  the  higher  forms  of  life. 

The  majority  of  species  are  able  to  vegetate  between  10°  C. 
and  50°  C.  while  exceptional  ones  grow  at  the  freezing  point 
and  others  thrive  at  a  temperature  of  70°  C.  This  tenacity 
of  life,  far  surpassing  all  other  forms  of  animate  nature,  is  as 
distinctive  in  the  chemical  as  in  the  physical  environment  of 
these  germs. 

Another  peculiar  characteristic,  that  renders  them  of  espe- 
cial value  from  an  experimental  standpoint,  is  their  rapidity 
•  of  multiplication.    A  single  cell  is  the  progenitor  of  millions 
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in  twenty-four  hours.  We  can  therefore  accumulate  the  effect 
of  certain  external  influences  upon  an  almost  infinite  series  of 
generations  within  a  limited  time.  The  time  element,  which 
in  higher  forms  of  life  often  necessitates  the  extension  of  expe- 
riments over  a  period  of  years  owing  to  the  relative  slowness 
of  reproduction,  is  here  minimized  to  such  an  extent  as  to  be 
brought  entirely  within  the  limitations  of  a  single  observer. 
By  a  rapid  successive  transference  of  cultures  to  fresh  media, 
we  can  secure  the  effect  of  an  experiment  covering  an 
immense  number  of  generations  within  a  limited  space  of 
time.  Of  course,  the  absence  of  sexuality  in  the  reproductive 
process  narrows  the  sphere  of  investigation,  but  there  is  no 
valid  reason  why  as  valuable  results  may  not  be  obtained  by 
experimental  work  on  problems  of  variation  and  heredity  as 
have  been  already  accomplished  with  asexually  propagated 
plants,  like  the  sugar  cane,  banana,  and  potato.  The  objection 
that  might  be  raised,  that  the  morphological  and  physiologi- 
cal characters  are  more  plastic,  and  therefore  more  easily 
modified  than  higher  specialized  forms  of  life,  seems  to  be 
answered  when  we  take  into  consideration  the  number  of  gen- 
erations that  intervene  between  the  original  type  and  the 
establishment  of  a  pronounced  variety.  The  gardener  is  able 
to  modify  the  constitution  of  his  plant  by  cultivating  it  under 
special  conditions  for  a  few  years  to  such  an  extent  that  he 
produces  a  horticultural  variety  in  a  limited  number  of  gener- 
ations. The  bacteriologist  in  his  "  microscopic  horticulture  " 
finds  it  far  more  difficult  to  modify  his  species  to  the  same 
extent  in  a  limited  number  of  generations. 

The  ease  with  which  experimental  conditions  can  be  modi- 
fied in  the  manipulation  of  bacteria  is  also  a  valuable  factor. 
The  physical  and  chemical  environment  can  be  so 
rigidly  controlled  that  the  variability  of  conditions  which  is 
so  disturbing  a  factor  in  experimental  work  on  higher  forms 
is  practically  excluded. 

These  are  some  of  the  evident  advantages  that  bacteria  pos- 
sess for  experimental  research  in  evolutionary  biology.  It 
may  be  proper  in  this  connection  to  state  a  few  of  the  results 
which  have  been  obtained  in  this  field  and  which  bear  more 
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or  less  directly  upon  some  of  the  more  general  questions  of 
biological  importance.  As  has  been  before  intimated,  so  little 
direct  attention  has  been  given  to  this  bubject,  that  we  are 
scarcely  able  to  predict  what  results  may  be  expected  from  the 
study  of  these  problems  from  a  bacteriological  standpoint. 

But  few  laws  in  nature  have  a  wider  expression  than  that 
of  variation.  In  fact,  it  may  be  said  to  be  co-extensive  with 
life  itself.  Among  the  higher  complex  forms,  no  two  individ- 
uals are  exact  counterparts  of  each  other,  but  as  one  passes 
from  the  higher  to  the  lower  forms  of  life,  the  individual 
diflTerences  gradually  become  obliterated  in  the  more  general- 
ized types,  and  a  greater  uniformity  seems  to  prevail  among 
the  different  members  of  the  same  species.  In  such  simple 
protoplasmic  elements  as  the  bacteria,  all  individual  variation 
is  concealed,  yet,  it  is  presumably  present,  and  were  our  facili- 
ties for  recording  such  infinitesimal  variations,  suflScient,  we 
would  be  able  to  detect  structural  and  functional  diflTerences 
in  each  cell. 

It  is  too  early  for  us  yet  to  say,  whether  the  evidence  that 
bacteriology  may  yield  will  be  in  favor  of  the  "innate  ten- 
dency of  species  to  vary,"  or  whether  we  are  to  regard 
variation  as  an  "  expression  of  the  influence  of  envinmment. " 
An  almost  untrodden  field  is  before  us  which  lends  itself 
readily  to  experimental  conditions  and  it  is  highly  important 
that  we  interrogate  Nature  through  the  medium  of  investiga- 
tion upon  her  more  minute,  as  well  as  her  larger  forms  of 
life. 

Structural  modification  expressed  either  in  change  of  exter- 
nal form  or  internal  characters  is  usually  made  the  basis  for 
specific  diflTerences,  so  that  classifications  have  been  built  more 
upon  morphological,  than  upon  physiological  characters.  A 
modification  then  of  characters  possessing  a  morphological 
value  would  be  indicative  of  a  profound  change  in  the  consti- 
tution of  an  organism.  How  far  this  would  be  appreciable  in. 
the  case  of  bacteria  is  not  definitely  settled.  A  certain  amount 
of  form  variation,  (much  more  in  some  species  than  in  others) 
is  to  be  seen  when  diflTerent  media  are  used  for  cultivation. 
Whether  these  manifestations  are  merely  modifications  due  to 
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nutrition  or  not,  it  is  diflScult,  if  not  impossible  to  say.  The 
question  may  fairly  arise,  whether  they  are  due  to  variations 
in  the  food  medium  or  are  they  entitled  to  the  dignity  of 
varieties  and  species  in  the  taxonomic  sense. 

Reproduction  is  considered  one  of  the  most  complex 
and  deep  seated  phenomena  of  organic  life.  If  we  are  able 
experimentally  to  change  the  inner  constitution  of  an  organic 
structure  to  such  an  extent  as  to  permanently  modify  its 
reproductive  function,  we  may  justly  conclude  that  a  profound 
change  in  the  original  type  has  been  induced.  This  has  been 
done  in  the  case  of  the  anthrax  fever  germ.  The  bacillus  that 
causes  this  malady  is  characterized  by  the  ease  with  which 
endospores  are  produced.  With  a  favorable  temperature  and 
free  oxygen,  spores  are  formed  in  the  vegetating  filaments  in 
the  course  of  from  24  to  36  hours.  Roux  succeeded  in  produc- 
ing an  asporogenous  race  of  this  bacillus  by  growing  them  in 
a  nutrient  culture  medium  to  which  potassium  bichromate  had 
been  added  in  the  proportion  of  1  to  2000.  He  also  succeeded  in 
modifying  this  reproductive  function  by  the  use  of  phenol. 
Cultures  containing  6  parts  of  phenol  in  10,000  produced  endo- 
spores in  a  normal  manner,  while  those  seeded  in  20  parts  to 
10,000  were  destroyed.  Between  these  limits,  the  cultures 
maintained  their  vitality  and  grew,  but  in  no  case  formed 
spores.  When  these  asporogenous  cultures  were  re-seeded  into 
normal  media,  they  vegetated  in  a  normal  manner  but  did 
not  form  spores,  although  the  conditions  were  most  favorable 
for  the  process.  Behring  succeeded  in  obtaining  the  same 
results  by  the  use  of  rosolic  acid.  What  these  observers 
accomplished  by  the  strict  control  of  cultural  conditions,  Leh- 
mann  observed  under  more  natural  conditions.  He  found 
that  certain  cultures  that  had  been  cultivated  in  Koch's 
laboratory  for  many  generations  on  gelatine  exclusively  had 
lost  their  ability  to  produce  spores,  but  their  virulence  had 
not  been  impaired  in  the  least  degree.  They  could  not  be 
distinguished  from  the  normal  spore-bearing  forms  in  any 
other  than  this  particular.  He  tried  to  modify  these  varieties, 
and  when  the  asporogenous  type  had  been  grown  on  a  medium 
suitable  for  spore  production,  like  potato,  for  a  series  of  gener« 
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ations,  he  finally  succeeded  in  producing  forms  that  contained 
minute  spherical  refringent  bodies,  which  in  some  cases  exter- 
nally resembled  true  endospores,  but  biologically  differed  from 
them  materially  as  they  were  destroyed  by  heating  for 
two  hours  at  60°  C  while  the  normal  endospores  are 
among  the  most  resistent  bodies  known.  This  is  a  well 
authenticated  instance,  where  the  morphological  character  of 
reproduction  has  been  modified,  while  the  salient  physiologi- 
cal features  of  the  germ  remained  constant.  This  change  had 
evidently  been  brought  about  through  the  influence  of  exterior 
conditions,  and  so  deeply  had  the  inner  constitution  of  the  germ 
been  affected  that  it  transmitted  the  character  to  its  progeny 
although  the  normal  conditions  of  development  did  not  favor 
its  production. 

Were  we  to  admit  the  evidence  of  physiological  variation, 
we  would  find  abundant  proof  among  the  bacteria  that  this 
group  of  organisms  were  more  or  less  profoundly  modified  in 
their  functional  characters.  Physiological  variations  have  so 
far  received  but  slight  attention  at  the  hands  of  biologists,  but 
in  bacteriology  the  truth  of  De  Varigny's  words  that  species 
must  be  defined  not  only  by  means  of  their  anatomical  char- 
acters, but  also  in  terms  of  physiological  differences,  has  been 
amply  confirmed.  Bacteriology  has  been  forced  to  add  physio- 
logical to  the  morphological  diagnosis  in  the  study  of  these 
minute  forms. 

That  there  is  a  variation  in  the  characters  of  certain  forms 
in  a  perfectly  natural  state  is  readily  seen  in  the  case  of  some 
contagious  diseases  like  cholera.  It  is  known  that  the  peculiar 
individualities  of  the  cultivations  isolated  from  the  different 
epidemics  are  so  marked,  that  an  expert  can  tell  at  a  glance 
whether  the  culture  in  question  descended  from  the  germ 
found  in  the  Naples  outbreak,  or  in  Egypt,  or  from  India.  As 
one  epidemic  is  often  the  result  of  the  transference  of  germs 
from  another,  and  the  two  germs  therefore  more  or  less  related, 
it  is  reasonable  to  infer  that  environment  has  much  to  do 
with  their  modification.  But  we  are  not  confined  to  the  evi- 
dence of  physiological  variation  as  afforded  by  examples 
under  natural  conditions.    These  conditions  are  too  fluctuat- 
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ing  and  variable.    It  is  only  under  rigid  experimental  con- 
trol that  we  can  obtain  positive  proof  on  this  question. 

The  most  noteworthy  changes  are  those  that  show  a  decided 
modification  of  the  physiological  function  of  virulence. 
Nearly  every  species  belonging  to  the  pathogenic  class  is  sub- 
ject to  greater  or  less  variation  in  this  respect.  Anthrax  fever, 
the  classic  example  in  bacteriology,  has  been  shown  by  the 
experiments  of  Chauveau  to  vary  in  virulence  to  such  an 
extent  that  from  the  original  virulent  culture,  varieties  or 
races  have  been  grown  that  possess  every  shade  of  virulence 
from  the  deadliest  type  to  that  which  is  perfectly  innocuous. 
These  attenuated  types  maintain  their  newly  acquired  func- 
tion in  a  perfectly  constant  manner,  so  that  we  have  races  of 
the  germs  that  are  christened  "  mouse  anthrax,"  because  they 
are  pathogenic  for  mice  only ;  others  less  attenuated  £^e  able  to 
kill  guinea  pigs  or  rabbits,  while  still  others  are  virulent  for 
all  classes  of  susceptible  animals. 

With  many  germs  the  variation  of  this  functional  property 
occurs  quite  readily  in  cultures  under  ordinary  conditions,  as 
in  the  case  of  pneumonia  and  hog  cholera,  wh4re  all  degrees 
of  virulence  may  be  found.  Sometimes  abnormal  conditions 
of  environment  seem  to  be  necessary  to  produce  the  variation. 
These  modified  forms  may  persist  only  so  long  as  the  artificial 
conditions  are  maintained,  reverting  to  the  original  type  when 
restored  to  their  normal  environment,  or  in  some  species  the 
constitutional  characters  of  the  germ  are  so  changed  that  they 
are  perpetuated  although  the  conditions  favorable  to  atavism 
are  present.  What  is  true  concerning  the  variation  of  the 
pathogenic  function  is  likewise  true  in  regard  to  other  physio- 
logical characteristics. 

The  chromogenic  property  of  certain  forms  has  usually 
been  considered  of  diagnostic  value,  but  in  some  instances 
spontaneous  sports  occur,  as  in  Bac.  pyocyaneus  a  and  /9,  where 
the  only  observable  diSference  is  that  the  pigment  produced  in 
one  is  a  bluish  green,  while  in  the  other  it  is  a  fluorescent 
green,  and  quite  distinct  from  the  first.  This  species  has  been 
modified  artificially  so  that  the  color  producing  power  of  the 
organisn^has  been  permanently  abolished.  From  other  chromo- 
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genie  species  like  Bac,  prodigiosuSj  the  germ  that  causes 
"  bleeding  bread  "  and  Bac,  cyanogenus,  that  which  provoke 
the  disturbance  known  as  "  blue  milk, "  varieties  have  been 
produced  by  constant  selection  and  cultivation  of  cultures  in 
which  the  color  producing  quality  of  the  germs  entirely  dis- 
appeared. Laurent  modified  the  chromogenic  function  of  the 
Kiel  water  bacilluslby^exposing  it  to  direct  sunlight  for  a  lim- 
ited time.  The  suppression  of  this  peculiarity  was  transmitted 
from  generation  to  generation  so  that  a  perfect  albinotic 
variety  was  formed.  The  color  property  was  also  lost  when 
cultivated  at  blood  heat^aud  was  not  regained  when  continued 
cultivation  was  carried  on  at  lower  temperatures.  These 
examples  indicate  the  plasticity  of  this  physiological  function 
of  color  production  and  show  the  influence  that  is  exerted 
upon  the  germ  by  a£continued  subjection  to  certain  experi- 
mental conditions. 

The  objection  may  be  raised  that  these  cases  that  show  a 
change  in  the  variousivital  functions  do  so  because  their  vital- 
ity is  impaired  and  that  the  variety  so  produced  is  merely  a 
degenerated  aVid  weakened  type.  While  this  may  be  true  in 
certain  cases,  it  does  not  detract  from  the  value  of  such  experi- 
ments as  throwing  more  light  upon  the  question  of  environ- 
mental influence.  Besides,  the  rule  is  by  no  means  general 
that  loss  and  abatement  of  physiological  function  is  correlated 
with  degeneration.  We  have  numerous  instances  among  the 
pathogenic  forms  wherefgreater  luxuriance  in  growth  is  to  be 
noted  in  connection,  with  the  mitigation  of  the  powers  of  vir- 
ulence as  for  instance  in  tuberculosis  where  cultivation  on 
media  containing  glycerin-agar  diminishes  the  virulence  of 
the  form  while  it^increases  the  powers  of  growth.  This  can  be 
explained  as  a  case  of  partial  reversion  of  the  species,  special- 
ized in  the  direction  of  the  pathogenic  property  to  an  ances- 
tral saprophytic  mode  of  existence. 

The  zymogenic,  or  fermentative  function  of  bacteria  has 
also  been  experimentally  modified.  The  cultivation  of  the 
lactic  acid  bacillus,  the  germ  causing  the  souring  of  milk,  for 
a  time  in  non-fermentable  solutions,  entirely  destroys  the 
property  of  decomposing!the'sugar  in  the  milk  and  ci>nverting 
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it  into  lactic  acid.  When  grown  continuously  on  solid  media 
it  likewise  loses  the  power  to  peptonize  or  liquefy  gelatin,  a 
character  of  such  importance  that  it  is  used  as  a  basis  for 
classification. 

This  variation  of  function  is  very  marked  in  the  case  of 
some  of  the  marine  bacteria. 

One  Mediterranean  species,  Bac,  halophilus,  grows  only  with 
the  greatest  difficulty  on  media  that  contains  less  than  the 
normal  percentage  of  salt  in  sea  water,  while  on  media  made 
with  sea  water  it  thrives  luxuriantly.  Constant  cultivation 
however  on  ordinary  media  finally  so  changed  its  habits  that 
in  the  course  of  twenty  generations,  it  flourished  as  vigorously 
when  supplied  with  fresh  as  with  salt  water. 

Another  case  has  recently  come  under  my  notice  that  pre- 
sents even  a  more  marked  change.  Cladothrix  intricata,  a  com- 
mon form  in  the  Mediterranean  mud  was  first  isolated  some 
18  months  ago.  It  then  manifested  no  particular  preference 
as  to  the  amount  of  salt  necessary  for  development,  growing 
equally  well  on  fresh  as  on  salt  water  media.  Since  its  isola- 
tion, it  has  been  kept  in  stock  on  agar  made  with  distilled  or 
tap  water.  This  season  when  an  attempt  was  made  to  transfer 
it  again  to  sea  water  media,  it  failed  to  grow.  At  first,  I 
thought  the  original  stock  culture  dead,  but  examining  it 
microscopically  I  found  that  all  vegetative  forms  had  died, 
leaving  innumerable  spores.  Seeding  an  ordinary  agar  tube 
from  this  spore-bearing  stock,  within  24  hours  a  copious  char- 
acteristic growth  of  the  germ  was  obtained.  A  second  attempt 
to  transfer  the  germ  from  the  fresh  culture,  containing  only 
vegetative  forms  was  equally  unsuccessful.  In  this  instance,  not 
only  had  the  organism  lost  the  ability  to  germinate  when  sup- 
plied with  salt  water  food  but  even  the  vegetating  bacilli  died 
when  introduced  into  this  medium.  This  might  not  be  sur- 
prising in  ordinary  terrestrial  or  fresh  water  saprophytes,  but 
in  a  form  originally  a  marine  species,  it  shows  a  marked  mod- 
ification of  nutritive  conditions. 

Examples  like  the  above  indicate  that  physiological  and 
morphological  modifications  are  so  closely  related  to  the 
environment  of  the  species  that  it  seems  almost  impossible  to 
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avoid  the  inference  that  there  is  some  direct  connection 
between  them.  Our  ability  to  so  rigidly  govern  the  experi- 
mental conditions  makes  the  case  much  stronger  for  these  con- 
clusions, than  in  those  cases  where. the  variations  occur  spon- 
taneously. Whatever  may  be  the  true  cause,  or  causes,  that 
lead  to  variation  among  species,  it  cannot  be  denied  that  experi- 
ments from  all  classes  of  organic  life  will  be  valuable  in  add- 
ing to  the  store  of  observed  facts,  and  thus  giving  us  a  broader 
basis  upon  which  more  accurate  generalizations  can  be  made. 
The  evidence  already  at  hand  from  the  realm  of  the  bacteria  is 
promising  enough  to  lead  to  the  conviction  that  continued 
experimental  work  with  reference  to  the  problems  of  variation 
will  be  fruitful  in  results. 

Few  problems  in  biology  are  more  prominent  in  the  discus- 
sions of  to-day  than  those  pertaining  to  the  subject  of  heredity. 
Among  the  different  phases  of  this  subject  none  hold  a  more 
important  place  than  the  doctrine  of  the  transmission  of 
acquired  characters.  The  difficulties  of  the  question  are 
largely  increased  by  our  inability  to  define  exactly  what  is 
meant  by  an  acquired  character.  Under  ordinary  conditions^ 
it  is  not  easy  to  sharply  differentiate  between  a  variation 
brought  about  by  an  inherent  tendency  of  the  organism  to 
vary,  and  one  that  is  impressed  upon  the  organism  from  with- 
out. We  have  however  in  the  phenomena  of  artificial  immun- 
ity, whereby  a  susceptible  animal  is  rendered  refractory  to- 
ward a  specific  disease  germ,  a  favorable  field  for  the  study  of 
this  problem.  Artificial  immunity  is  par  excellence  an  acquired 
characteristic,  as  it  is  a  deep  seated  and  permanent  change  in 
the  constitution  of  the  animal  that  is  produced  through  the 
influence  of  an  exterior  force.  Several  instances  are  on  record 
that  claim  the  transmission  of  acquired  immunity  in  animals 
from  the  parent  to  the  young.  Chauveau  found  that  the  artifi- 
cial immunity  conferred  upon  goats  was  transmitted  to  their 
progeny  but  these  cases  are  not  pertinent  to  the  problem  of  the 
transmission  of  an  acquired  character,  for  the  possibility  of  a 
direct  transference  of  the  immunity  by  means  of  the  body 
fluids  is  not  excluded.  All  cases  of  the  so-called  transmission 
of  artificial  immunity  that  are  conferred  upon  pregnailt  ani- 
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mals  are  open  to  the  same  objection.  That  the  immunizing 
substance  does  permeate  the  entire  body  so  that  even  the 
secretions  are  affected  has  been  recently  proven  by  the  experi- 
ments of  Ehrlich.  He  has  recently  shown  that  young  mice 
may  acquire  immunity  against  that  toxic  alkaloid,  ricin,  by 
being  nourished  upon  the  milk  of  their  mother,  which  has 
been  artificially  immunized.  He  obtained  similar  results  with 
the  tetanus  bacillus,  by  immunizing  a  mother  mouse  with 
serum  from  a  horse  when  the  young  were  17  days  old.  In  24 
hours,  one  of  the  suckling  young  was  infected  with  virulent 
tetanus  spores  from  which  it  experienced  no  ill  effect,  while  a 
control  died  in  26  hours.  Two  and  three  days  after  the 
mother  had  been  immunized,  other  of  the  young  were  also 
tested,  and  it  was  found  in  these  cases  that  the  immunity  was 
also  transmitted  from  the  mother  to  her  progeny. 

If  the  injection  of  the  immunizing  substance  into  the  body 
of  an  animal  can  so  permeate  the  tissues  as  to  reappear  in  the 
secretions  in  24  hours,  it  would  seem  highly  probable  that  the 
immunity  claimed  to  be  transmitted  by  inheritance  might  be 
regarded  as  passing  directly  from  the  mother  to  her  young 
rather  than  by  means  of  the  germ  plasm. 

The  same  objection  applies  to  those  cases  where  infectious 
diseases  are  claimed  to  have  been  transmitted.  Wolff  has 
recently  subjected  all  of  these  cases  to  the  closest  examination, 
and  he  finds  that  only  in  a. very  limited  number  is  there  any 
probability  that  infection  is  ever  transmitted  from  parent  to 
progeny.  In  numerous  cases  of  so-called  inherited  disease,  he 
has  actually  determined  lesions  of  the  placenta,  that  allowed  a 
direct  passage  of  the  germ.  He  claims  that  in  no  case  has  it 
been  thoroughly  proven  that  disease  has  been  transmitted  by 
the  germ-plasm,  although  it  is  possible  that  either  male  or 
female  generative  cell  may  be  diseased,  and  thus  an  infection^ 
which  he  calls  conceptional  may  take  place. 

Ehrlich  has  recently  made  some  very  interesting  observa- 
tions that  have  a  direct  bearing  upon  this  question  of  acquired 
characters.  They  possess  the  advantage  of  approaching  the 
subject  in  a  fundamental  manner,  and  while  they  are  not 
numerous  enough  to  justify  general  conclusions,  they  are  of 
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great  interest  as  indicating  what  may    be    expected  from 
a  further  study  of  this  subject. 

In  this  case,  he  experimented  with  ricin  and  abrin,  those 
toxic  vegetable  alkaloids  that  are  so  closely  related  to  the  poi- 
sonous products  of  bacterial  growth.    The  question  at  issue  in 
his  experiment  was,  whether  the  male  or  the  female  cell,  if 
either,  possessed  the  ability  to  transmit  artificial  immunity  to 
its  progeny.     His  methods  were,  to  first  pair  a  highly  immun- 
ized male  ra1)bit  with  a  normal  susceptible  female,  and  deter- 
mine whether  the  progeny  possessed  any  immunity  against 
the  toxic  substance.      In  this  series  of  experiments,  he  found 
that  the  descendants  invariably  succumbed  when  inoculated 
with  the  ordinary  fatal  dose.     From  this  it  is  evident,  he  says, 
"  that  the  idioplasm  of  the  sperm  is  not  in  condition  to  trans- 
mit acquired  immunity.  ^^    He  then  took  up  the  more  com- 
plex problem  of  the  inheritance  of  maternal  immunity.    The 
problem  in  this  case  is  more  difficult  because  we  cannot  tell 
with  certainty  whether  the  immunizing  substance  passes  to 
the  foetus  by  the  way  of  the  germ  plasm,  or  directly  through 
the  foetal  membranes.      This  difficulty  is  partially  obviated  if 
the  immunity  is  conferred    before  fertilization  of  the  egg 
occurs.     But  here  another  disturbing  factor  arises  and  that  is 
to  confer  a  permanent  immunity  for  extended  periods  of  time. 
Repeated  tests  with  these  alkaloids  demonstrated  the  permancy 
of  the  immunity  as  very  marked  in  this  case,  so  that  they 
were  well  suited  for  experiment  on  this  question.    He  institu- 
ted another  series  of  experiments  on  rabbits,  by  pairing  an 
immunized  mother  with  a  male  of   normal  susceptibility. 
Here  he  found  a  well  pronounced  immunity  conferred  upon 
the  progeny  for  a  certain  length  of  time.     At  the  age  of  three 
or  four  weeks,  the  young  were  able  to  stand  ten  times  the  dose 
that  was  ordinarily  fatal,  but  in  a  month  and  a  half  it  had 
almost  entirely  disappeared,  and  in  three  months  the  animal 
yielded  readily  to  the  injection  of  the  normal  lethal  dose.    No 

'Since  this  was  written,  Tizzoni  and  Centanni  have  published  (Cent  fClr  Bakteriol- 
ogie,  Bd.  XIII,  No.  8.)  the  results  of  a  similar  series  of  investigations  with  rabbits 
on  hydrophobia  in  which  they  arrive  at  a  contrary  conclusion.  Their  results  are  bow- 
ever  not  uniform  but  they  are  of  interest  in  this  connectiom  as  showing  how  import- 
ant this  field  is  from  an  experimental  standpoint. 
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permanent  immunity  was  therefore  conferred  by  the  mother. 

The  temporary  immunity  can  be  explained  on  the  assump- 
tion of  the  direct  transmission  of  the  anti-toxic  substance  to 
the  young.  He  continued  the  test  by  pairing  animals  that 
were  descendants  from  the  progeny  of  immunized  ancestors, 
but  in  no  case  were  the  descendants  refractory  toward  the 
toxic  substance.  These  results,  although  not  conclusive  upon 
the  disputed  question  because  not  continued  for  a  sufficient 
number  of  generations,  are  extremely  interesting  and  go  to 
show  that  the  field  of  bacterial  science  offers  wide  and  valuable 
opportunities  for  lines, of  investigation  upon  problems  that 
have  a  general  biological  bearing. 

Allusion  has  been  made,  and  this  in  only  the  most  cursory 
manner,  to  some  of  the  more  salient  lines  of  work,  and  it 
requires  no  prophetic  vision  to  see  that  an  experimental  field 
which  is  so  suggestive  in  its  infancy  as  this  has  proven  to  be, 
must  in  the  future  yield, a  rich  harvest  to  patient  systematic 
investigation. 
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THE  COLOR  VARIATIONS  OF  THE  MILK  SNAKE 
By  E.  D.  Cope. 

The  Milk  Snake,  Ophibolvs  doliaius  Linn.,  ranges  in  North 
America  over  the  Eastern,  Central  and  Austroriparian  dis- 
tricts, and  is  absent  from  the  Sonoran  and  Pacific  districts. 
It  is  found  also  in  the  humid  regions  of  Mexico  and  Central 
America,  as  far  as  the  Isthmus  of  Darien.  Beyond  this  point 
it  does  not  occur,  but  a  very  similar  snake  {Opheomorphvs 
mimus)  is  found  in  New  Grenada. 

I  have  called  attention  to  the  color  variations  of  this  species 
in  a  brief  paragraph  in  the  introduction  to  my  cheek  list  of 
Batrachia  and  Reptilia  of  North  America,  1875^  and  have 
given  the  characters  of  the  color  types,  or  subspecies,  in  an 
analytical  key,  in  a  Review  of  the  Characters  and  Variations 
of  the  Snakes  of  North  America,  1892.*  It  is  only  now  possi- 
ble to  give  a  series  of  figures  representing  the  North  American 
color  forms ;  a  possibility  for  which  I  am  indebted  to  the  U.  S. 
National  Museum.  Both  Jan  and  Bocourt  have  given  admir- 
able figures  of  some  of  these,  but  they  have  thoroughly  con- 
fused the  nomenclature.' 

The  variations  of  this  species  are  instructive  as  illustrations 
of  the  law  of  variation,  in  view  of  the  question  raised  by  the 
Neodgrwinian  school  as  to  its  promiscuous  or  definite  charac- 
ter. Are  variations  multifarious  or  promiscuous  as  alleged  by 
that  school,  or  do  they  display  a  serial  passage  from  a  point  of 
departure  to  a  definite  goal,  as  alleged  by  the  Neolamarckians? 
Researches  into  the  color  forms  of  insects,  as  those  by  Eimer  in 
Lepidoptera,*  and  Horn  in  Coleoptera*  point  to  definite  series 
of  stages,  and  my  own  examination  into  the  color  patterns  of 

'Bulletin  of  U.  S.  National  Museum,  No.  I,  p.  4. 

^Proceedings  of  the  U.  S.  National  Museum,  XIV,  p.  589-608. 

•See  memoir  quoted  at  *  for  my  synonymy. 

*D.  Artbildung  u.  Verwandschaft  bei  Schmetterlinge,  Jena,  G.  Fischer,  1889. 

^  Proceedings  of  the  American  Entomological  See. 
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the  varieties  of  the  lizard  Oriemidophorus  tessdlcUus  and  C. 
gvMahiSy^  and  those  of  Eimer  on  Lacerta  muralisj  show  distinctly 
the  same  phenomenon. 

Before  going  further  into  the  patterns  of  the  Ophibolus  dolia- 
tu8, 1  give  a  synoptic  key  of  them. 

I.  No  yellow  band  posteriorly  from  orbit  (a  yellow  half 
collar). 

a.  Dorsal  spots  or  saddles  (red)  open  at  the  side,  their  adja- 

cent borders  forming  pairs  of  black  rings. 
Interspaces  between  red  saddles  open  below ;  scales  not  black- 
tipped  ;  front  more  or  less  black ;  first  black  ring  on  nape 
only  0.  d.  cocdneus. 

Interspaces  between  red  saddles  closed  by  black  spot  below ; 
scales  black  tipped ;  front  black ;  first  black  ring  complete. 

0.  d.polyzonu8. 

Interspaces  not  closed;  rings  including  first    complete    on 

belly;  first  yellow  band  crossing  occipital  plates;    front 

black ;  scales  not  black-tipped  0.  d.  conjunctus, 

aa.  Dorsal  saddle  spots  closed  at  the  sides  below. 

b.  Saddles  closed  by  a  single  black  tract  on  the  middle  of 

the  belly ;  no  spots  between  the  saddles. 
Dorsal  spots  undivided  medially ;  front  black ;  first  black  ring 
complete  0.  d,  annulatus. 

Dorsal  spots  divided  longitudinally  by  a.  median  black  con- 
nection ;  front  black  0.  d,  gentilis. 
bb.  Inferior  borders  of  saddles  sepyate  and  not  confluent 
with  each  other. 
Saddles  completed  on  gastrosteges ;  no  alternating  spots;  no 
black  collar                                                        0.  d.  parallelm. 
Saddles  completed  on  gastrosteges ;  spots  opposite  intervals 
forming  a  single  series  on  the  middle  line  of  the  belly 

0.  d.  syspilm- 
Saddles  completed  above  the  gastrosteges;  alternating  spots 
which  do  not  meet  on  the  middle  line  of  the  belly 

0.  d,  doliatus. 

•Transac.  Amer.  Philos.  Soc.,  1892,  p.  27. 
7 Archives  f.  Natur^schichte,  1881. 
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II.  A  yellow  band  posteriorly  from  orbit,  bounded  below 
by  a  black  or  brown  one. 
a.  Saddle  spots  closed  laterally  on  gastrosteges ;  alternate 
spots  entirely  on  gastrosteges. 
A  half  collar  behind  parietal  plates,  no  superciliary  stripe 

0.  d.  temporalis. 
aa.  Saddle  spots  closed  above  gastrosteges;  alternate  spots  on 
scales. 
A  half  collar  nearly  or  quite  touching  occipital  plates,  no 
bands ;  alternate  spots  largely  on  gastrosteges     0.  d.  coHaru, 
Neck  with  longitudinal  bands ;  alternate  spots  largely  on  gas- 
trosteges 0.  d,  clericus. 
Neck  with  bands ;  alternate  spots  entirely  on  scales 

0.  d.  triangulm. 
In  figure  1  are  represented  vertical,  lateral  and  inferior 
views  of  parts  of  the  body  of  the  subspecies  triamgulus,  taken 
from  a  specimen  in  my  collection  from  West  Chester  Co.,  New 
York,  which  I  owe  to  the  kindness  of  my  friend  Mr.  T.  H 
Mead. 

The  characters  of  this  form  are  seen  in  (1)  the  presence  of  a 
light  band  extending  from  the  posterior  angle  of  the  eye 
downward  and  backward,  which  is  bounded  by  a  black  border 
above  and  below ;  (2)  a  black  cross-band  on  the  posterior  bor- 
der of  the  prefrontal  plates ;  (3)  chevron  shaped  mark  with  the 
apex  on  the  posterior  part  of  the  frontal  plate,  whose  limbs 
extend  posteriorly  as  a  band  on  each  side  of  the  neck,  where 
they  are  fused  togethef ,  and  continue  as  a  single,  broad  band 
for  a  short  distance ;  (4)  a  series  of  lateral  spots  which  do  not 
extend  beyond  the  scales  on  to  the  gastrosteges,  and  which 
alternate  with  the  dorsal  spots ;  (5)  a  series  of  spots  on  the  ends 
of  the  gastrosteges  which  alternate  with  the  last  mentioned; 
(6)  a  series  of  spots  on  the  centers  of  the  gastrosteges  which 
alternate  with  the  spots  mentioned  under  (5).  The  ground 
color  in  this  form  is  gray,  and  the  spots  are  a  rich  brown  with 
black  borders.    The  belly  has  a  white  ground  color. 

In  fig.  2  we  have  the  subspecies  clericuSy  where  the  following 
modifications  appear.  The  fusion  of  the  limbs  of  the  chevron 
is  more  complete,  and  the  dorsal  spots  are  more  expanded 
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transversely.  They  extend  to  within  two  or  three  scales  of 
the  gastrosteges,  while  in  the  form  triangulus  they  are  five 
scales  distant.  The  alternate  spots  touch  the  gastrosteges. 
This  figure  is  taken  from  a  specimen  in  the  Museum  of  the 
Philadelphia  Academy  from  southern  Illinois. 

In  fig.  3  we  have  an  individual  from  Elmira,  Illinois,  which 
illustrates  the  characters  of  the  form  collaris.  Here  the  chev- 
rons are  distinct  from  the  first  dorsal  spot,  whose  anterior 
black  border  forms  a  half  collar  on  the  neck.  This  specimen 
is  instructive,  as  it  displays  the  last  connection  between  the 
chevron  and  the  first  spot,  jn  a  black  line  on  each  side.  This 
is  wanting  in  the  typical  form. 

The  collar  of  ground  color  is  complete  in  its  anterior  border 
as  well  as  the  posterior  in  the  form  temporalis  (fig.  4),  owing  to 
the  disappearance  of  the  chevron.  The  transverse  band  on 
the  prefrontals  has  also  disappeared.  The  anterior  extremity 
of  the  postorbital  stripe  is  cut  off,  and  consists  of  a  spot  of 
ground  color.  The  dorsal  saddle  spots  are  wider,  reaching  the 
gastrosteges,  while  the  intermediate  spots  are  exclusively  gas- 
trostegal.  The  spots  which  alternate  with  them,  have  fused 
on  the  middle  line.  Fig.  4  is  from  a  specimen  from  the  State 
of  Delaware. 

In  subspecies  doliaius  the  postocular  stripe  has  disappeared, 
and  the  chevron  is  replaced  by  a  black  patch  on  the  parietal 
and  temporal  plates.  In  other  respects  this  form  is  more  like 
the  form  collaris.  The  dorsal  saddle  spots  are  separated  by  a 
row  or  two  of  scales  from  the  gastrosteges,  and  their  alternat- 
ing spots  are  partly  on  the  scales.  The  ground  color  in  this 
form,  as  in  the  temporalis,  approaches  red.  This  is  the  form  of 
the  tier  of  states  between  latitude  40°  and  the  Gulf  States. 

The  subspecies  syspilus  is  represented  in  fig,  7.  The  head 
pattern  is  like  that  of  doliaius  with  the  black  patch  more  or  less 
reduced — in  the  specimen  figured  being  represented  by  a  cross 
stripe.  The  dorsal  saddle  spots  are  more  expanded  than  in 
any  form  yet  encountered,  their  lateral  borders  being  com- 
pleted below  the  scales  and  entirely  on  the  gastrosteges.  The 
alternate  spots  now  meet  and  fuse  on  the  middle  line  of  the 
abdomen,  and  the  second  series  of  alternating  spots  has  dis- 
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appeared.  This  is  distinctively  a  southern  form,  extending  west 
to  central  Oklahoma. 

The  dorsal  saddles  are  so  far  extended  in  the  next  subspecies, 
parallelu8f  as  to  form  two  parallel  stripes  with  a  narrow  strip  of 
ground  color  between,  on  the  middle  line  of  the  abdomen. 
The  alternating  spots  have  disappeared.  In  the  specimen  fig- 
ured, which  is  from  Florida,  and  is  in  the  U.  S.  National 
Museum,  the  supraocular  spots  seen  in  temporalis^  are  indica- 
ted. The  ground  color  is  red.  Black  begins  to  appear  on  the 
head. 

From  the  form  syspUus  two  types  of  color  modification  may 
be  traced.  One  of  these  brings  the  borders  of  the  saddle  spots 
together  on  the  median  line,  forming  a  median  black  stripe; 
this  is  the  subspecies  anntUatvSy  which  belongs  to  western 
Texas  and  the  adjacent  parts  of  Mexico.  The  top  of  the  head 
is  black  (fig.  9).  In  the  other,  the  lateral  borders  of  the  saddle 
spots  have  disappeared  altogether,  so  that  the  body  is  more  or 
less  completely  encircled  by  pairs  of  black  rings,  the  alternat- 
ing spots  having  disappeared.  This  might  be  supposed  to 
have  resulted  from  a  continuation  of  the  process  by  which  the 
alternating  spots  have  disappeared,  and  the  edges  of  the  sad- 
dles been  brought  closer  and  closer  together.  The  continued 
transverse  extension  of  the  spot  color  would  finally  obliterate 
the  lateral  borders  completely,  as  actually  occurs  in  this  last 
form,  the  cocdneus  oi  authors,  which  is  the  common  type  of 
the  Gulf  Coast.  But  the  black  has  not  covered  the  head  and 
muzzle  of  this  form  as  in  the  annvlaJtus.  These  regions  are  on 
the  contrary  red,  as  is  the  spot  color  generally,  while  the 
ground  color  is  pale  yellow. 

A  tendency  to  a  development  of  black  pigment  in  the  sad- 
dle spots  is  seen  in  two  other  forms.  The  subspecies  gentUis 
resembles  annxdatuSy  but  has  a  black  longitudinal  dorsal 
band  which  divides  each  saddle  spot  in  two  equal  halves. 
This  is  a  rare  form,  only  known  from  the  Indian  Territory. 
The  common  Mexican  form  (polyzonus)  has  the  paired  rings  of 
coccineus,  the  black  head  of  annulatuSf  but  each  scale  of  the  red 
intervals  is  tipped  with  black. 
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The  relations  of  these  forms  may  be  expressed  in  a  tabular 
form  as  follows  : 

gentilis 


annulatus 
liunctus  I 

I  parallelus 


doliatus 


polysonus 

I 

coniunctus 
coccineus 
syspilus 
temporalis 
llarii 


collaris 

I 

clericus 

triangulus 
The  main  series  corresponds  with  a  distribution  in  latitude 
commencing  with  the  triangulus  of  New  England  and  New 
York,  and  passing  gradually  to  the  coccineus  of  the  Gulf  coast 
regions,  and  polyzonus  of  Mexico  and  Central  America.  The 
forms  of  the  right  hand  column  are  (except  the  parallelus), 
from  the  central  warmer  parts  of  the  continent.  I  think  this 
series  of  color  forms  of  the  Opiiibulus  doliatus  demonstrates 
three  points.  First ;  the  series  is  determinate  and  not  indeter- 
minate. Second ;  the  patterns  have  relation  to  latitude ;  the 
tendency  being  to  make  the  spot  color  of  the  upper  regions 
red,  and  to  extend  the  area  of  this  color  more  and  more, 
as  we  proceed  southwards.  Third ;  so  far  as  regards  eastern 
North  America,  there  is  a  diminution  of  size  in  passing  from 
north  to  south ;  the  0.  d,  coccineus  being  the  smallest  of  the 
subspecies.  In  Mexico,  the  size  is  recovered,  as  the  0.  d. 
polyzonus  equals  in  dimensions  the  0.  d.  triangulus. 
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EDITORIALS. 

— During  the  past  few  years  several  institutions  of  higher 
education  in  the  United  States  have  begun  the  publication  of 
the  results  of  work  done  in  their  laboratories  and  seminars.  Some 
regard  this  new  departure  with  favor,  while  in  the  opinion  of 
others  it  is  a  matter  of  regret.  Of  the  aspects  as  related  to  Natural 
History  alone  we  need  to  speak.  The  arguments  against  such  publi- 
cations are  weighty.  The  literature  on  the  subject  is  enormous ;  no  leas 
than  20,000  pages  are  required  to  contain  the  annual  contributions  of 
the  world  to  zoology  alone;  and  every  new  periodical  adds  just  so 
much  to  the  difficulty  of  keeping  en  rapport  with  the  subject.  Again 
with  the  multiplicity  of  periodicals  there  is  a  corresponding  deteriora- 
tion on  the  part  of  some  in  the  quality  of  the  matter  published. 
With  fewer  chances  for  appearing  in  print  the  law  of  natural  selection 
would  weed  out  many  a  mediocre  production. 

On  the  other  hand,  these  new  journals  have  their  strong  points. 
America  is  lacking  in  facilities  for  the  prompt  publication  of  results. 
All  of  our  publishing  scientific  societies  are  overwhelmed  with  papers, 
while  our  independent  journals  devoted  to  research  are  utterly  inade- 
quate to  present  more  than  a  fraction  of  the  papers  of  the  better  class. 
Combination  between  institutions  to  support  new  journals  of  the  bet^ 
ter  class  is  apparently  out  of  the  question,  while  the  persons  who,  like 
Professor  Whitman  and  Mr.  Allis,  are  willing  to  pay  the  deficit  of  a 
journal  from  their  own  pockets  are  lamentably  few.  To  conduct 
investigations  with  no  chance  for  the  publication  of  the  results 
obtained  is  discouraging.  But  since  it  is  only  by  research  that  we 
can  ever  advance,  every  aid  or  encouragement  to  investigation  should 
be  welcomed.  We  can  only  hope  that  the  editors  of  these  new  jour- 
nals will  exercise  due  critical  care  and  that  they  will  see  to  it  that 
ev^ry  paper  published  is  an  actual  contribution  to  knowledge. 

The  bill  recently  introduced  into  the  House  of  Representatives  by 
Congressman  Cogswell,  appropriating  100,000  dollars  for  the  extermina- 
tion of  the  Gypsy  Moth  in  Massachusetts  seems  to  us  pernicious.  It 
is,  if  voted,  sure  to  prove  a  precedent  for  further  expenditures  for  the 
same  purpose,  for  an  unlimited  term  of  years.  The  extermination 
of  this  pest  is  far  from  an  easy  task  and  for  several  years  the  State  of 
Massachusetts  has  been  sending  good  money  after  bad  in  its  attempt 


Digitized  by 


Google 


1893.]  EdiUyriaU,  1073 

to  accomplish  the  impossible  task.  Suppose  for  a  moment  that  the 
various  commissions  were  able  to  kill  every  moth  except  one  pregnant 
female,  and  were  then  to  rest  from  their  labors.  In  a  few  years  mat- 
ters would  be  as  bad  as  before.  The  Massachusetts  commission  have 
had  nothing  like  such  success.  Their  workmen  have  undoubtedly 
killed  large  numbers  of  these  insects  but  each  year  shows  the  moth  in 
a  larger  territory  than  it  occupied  the  year  before  and  extermination 
is  no  nearer  than  it  was  a  dozen  years  ago.  We  do  not  wish  to  be 
understood  as  saying  that  the  Gypsy  Moth  commission  has  done  no 
good.  It  has  checked  the  depredations  as  it  can  undoubtedly  check 
them  in  the  future.  But  this  means,  if  the  present  methods  are  con- 
tinued, a  continual  drain  upon  the  treasury  of  the  commonwealth 
which  will  only  cease  with  that  millennium  which  shall  work  a  change 
in  the  morals  of  insects  as  well  as  of  man. 

In  its  future  work  the  commission  should  employ  as  its  head  a 
trained  entomologist  who  should  devote  his  time,  not  to  the  hunting  of 
Gypsy  Moths  in  trees,  hedge  rows  and  garden  patches,  but  in  finding 
and  introducing  some  natural  enemy  as  has  been  so  successfully  don3 
in  the  case  of  the  Orange  Vedalia  in  California.  Moths,  eggs,  larvs 
and  cocoons  will  escape  the  most  careful  of  field  agents,  but  insect 
parasites  will  keep  the  pest  in  continual  check  and  render  the  employ- 
ment of  an  army  of  expensive  workmen  unnecessary. — K. 

The  numbers  of  the  American  Naturalist  for  the  year  1893  were 
issued  at  the  following  dates,  January,  Jan.  11th  ;  February,  Feb.  4th ; 
March  March  8th ;  April,  April  5th  ;  May,  May  25 ;  June,  June 
15th ;  July,  July  24th ;  August,  Aug.  25th;  September,  Sept.  30th ; 
October,  Oct.  31st ;  November,  Nov.  24th,  December,  Dec,  13th. 
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RECENT  BOOKS  AND  PAMPHLETS. 

Allen,  J.  A.— On  a  Collection  of  Birds  from  Chapada,  Maito  Grosso,  Brazil, 
made  by  Mr.  H.  H.  Smith,  Part  III,  Pipridae  to  Rheidae. 

List  of  Mammals  and  Birds  collected  in  Northeastern  Sonoraand  Northwestern 

Chihuahua,  Mexico,  on  the  Lumholtt  Archeological  Expedition,  1890-92.  Eitrs. 
Bull.  Am.  Mus.  Nat.  Hist.,  Vol.  V,  1893.     From  the  author. 

Annual  Report  of  the  Yorkshire  Philoiophical  Society  for  1892.  From  the 
Society. 

Bailey,  V.— The  Prairie  Ground  Squirrels  or  Spermophiles  of  the  Mississippi  Val- 
ley.    Bull.  No.  4,  U.  S.  Dept.  Agri.  Div.  Ornith.  and  Mam.    From  the  Department 

Baldwin,  S.  P. — Recent  Changes  in  the  Muir  Glacier.  Extr.  Am.  Gcol.,  1898. 
From  the  author. 

Barlow,  A.  E. — Relations  of  the  Laurentian  and  Huronian  Rocks  North  of  Lake 
Huron.     Bull.  Geol.  Soc.  Am.,  1898.    From  the  Society. 

Becker,  G.  F.—Quicksilver  Ore  Deposits  with  Statistical  Tables.  Extr.  Mineral 
Resources  of  the  United  States,  Calendar  Year,  1892.  Washington,  1803.  From  the 
Geol.  Surv. 

Boettger,  O. — Reptilien  und  Batrachier  aus  Venezuela.  Sonderabdruck  aus  Bcr. 
Senck.  Naturf.  Gesell.     Frankfort  a.  M.,  1893.    From  the  author. 

Bridge,  T.  W.  and  A.  C.  Haddon.— The  Air-Bladder  and  Weberian  Ossicles  in 
the  Siluroid  Fishes.  Extr.  Phil.  Trans.  Roy.  Soc.  London,  Vol.  CLXXXIV,  1898. 
From  the  authors. 

Bulletin  No.  47,  Massachusetts  SUte  Agric.  Exp.  Station,  May,  1893. 

Bulletin  Scientifique  de  la  France  et  de  la  Belgique,  ptibli6  par  M.  Giard.  T. 
XXIV,  1892.     From  M.  Giard. 

Bulletin  of  the  United  States  Fish  Commission,  Vel.  X,  for  1890,  Washington, 

1892.  From  the  Fish  Commission. 

Burmeister,  G. — Anales  del  Museo  Nacional  de  Buenos  Aires  para  dar  k  conocer 
los  objectos  de  Historia  Natural  nuevos  o  poco  conoddos  conservados  en  este  estab- 
lecimiento.     Buenos  Aires,  1891.    From  the  Museum. 

Chalmers,  R. — Height  of  the  Bay  of  Fundy  Coast  in  the  Glacial  Period  rclatite- 
to  sea-level,  as  evidenced  by  Marine  Fossils  in  the  Bowlder  clay  at  Saint  John,  New 
Brunswick.     Extr.  Bull.  Gcol.  Soc.  Am.,  1893.    From  the  Society. 

Claypole,  E.  W.— The  Cladodoni  Sharks  of  the  Cleveland  Shale.  Extr.  Am. 
Geol.,  Vol.  XI,  1893.     From  the  author. 

Clevenger,  S.  v.— Illinois  Stete  HospiUl  Notes.    Extr.  The  Times  and  Register, 

1893.  From  the  author, 

Discursos  Leidos  ante  la  Real  Academica  de  Ciencias  exactas,  fisicas  y  naturales 
en  la  Recepcion  publica  del  Umo.  Sr.  D.  Justo.  Egozcue  y  Cia  el  dia  14  de  Mayo  de 
1893.     Madrid,  1898. 

Ells,  R.  W.— The  Laurentian  of  the  Ottawa  District.  Extr.  Bull.  Gcol.  Soc.  Am., 
1893.     From  the  Society. 

Faxon,  W.— Preliminary  Descriptions  of  New  Species  of  Crustacea.  Extr.  BolL 
Harv.  Mus.  Comp.  Zool.,  Vol.  XXIV,  1893.    From  Alexander  Agasar. 
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First  Annual  Report  of  the  Museum  of  the  Illinois  Wesleyan  University,  Bloom- 
iagton,  III.,  1893.     From  the  Museum. 

Forbes,  S.  A. — A  Preliminary  Report  on  the  Aquatic  Invertebrate  Fauna  of  the 
Yellowstone  National  Park,  Wyoming,  and  of  the  Flathead  Region  of  Montana. 
Extr.  Bull.  U.  S.  Fish  Commission  for  I£91;  date  of  pub.,  1893.  From  the  Illinois 
State  Laboratory  of  Natural  History. 

GuLDBERG,  G. — Zur  Kenntniss  des  Nordkapers.  Abdruck  aus  den  Zool.  Jahrb. 
Siebenter  Bd.     From  the  author.  , 

Hoffman,  H.  A.  and  D.  S.  Jordan. — A  Catalogue  of  the  Fishes  of  Greece,  with 
Notes  on  the  Names  now  in  use  and  those  employed  by  classical  authors.  Extr. 
Proceeds.  Phila.  Acad.,  1892.     From  the  authors. 

Hill,  R.  T.--The  Invertebrate  Paleontology  of  the  Trinity  Division,  Extr. 
Proceeds.  Biol.  Soc.  Wash.,  June  3,  1893.     From  the  author. 

HuLKE,  J.  W. — On  the  Shoulder  Girdle  in  Ichthyosauria  and  Sauropterygia.  Etxr. 
Proceeds.  Roy.  Soc,  Vol.  LII.     From  the  author. 

Keyes,  C.   R. — Some  Maryland   Granites  and   Their  Origin. Epidote  as  a 

Primary  Component  of  Eruptive  Rocks.  Extr.  Bull.  Geol.  Soc.  Am.,  1893.  From 
the  Society. 

Leche.  Wm. — Ueber  die  Saugethiergattung  Galeopithecus.  Separatabdruck  aus 
den  Zoolgischen  Jahrb.  Zeits.  fiir  Syst.  Geog.  und  Biolog.  der  Thierc.  Zwciter  Band. 
^o  date  given.     From  the  author. 

Lesquereux,  Leo. — The  Flora  of  the  Dakota  Group.  Monograph  of  the  U.  S. 
Geol.  Surv.,  Vol.  XVII.  Washington,  1892.  Edited  by  F.  H.  Knowlton.  From 
the  U.  S.  Geol.  Surv. 

LEVERErr,  F. — The  Glacial  Succession  in  Ohio.  Extr.  Joum.  Geol.,  Vol.  I, 
1893.     From  the  author. 

Lindgren,  W. — Two  Neocene  Rivers  of  California.  Extr.  Bull.  Geol.  5>oc.  Am., 
1893.    From  the  Society. 

LOPER,  S.  W. — A  New  Fossil  Fish,  Ischypterus  newberryi,  Extr.  Pop.  Sci.'Newi, 
1893.     From  the  author. 

Macfarlane,  J.  M.— A  Comparison  of  the  Minute  Structure  of  Plant  Hybrids 
with  that  of  their  Parents,  and  its  Bearing  on  Biological  Problems.  Extr.  Trans. 
Roy.  Soc.  Edinburgh,  1892.     From  the  author. 

McGee,  W  J — The  Columbian  Formation.  Extr.  Proceeds.  Am.  Ass.  Adv.  Scl., 
Vol.  XXPVI.     From  the  author. 

Merriam,  C.  H.  —Rediscovery  of  the  Mexican  Kangaroo  Rat  {Dipodomys phiiUpm 
Gray),  with  field  notes  by  E.  W.  Nelson.  Extr.  Proceeds.  Biol.  Soc.  Washington, 
Vol.  VIII.  1893.     From  the  author. 

Miller,  G.  S. — Notes  on  Tkomomys  bulbworus, 

Description  of  a  New  White- Footed  Mouse  from  the  Eastern  United  States. 

Extrs.  Proceeds.  Biol.  Soc.  Washington,  1893.     From  the  author. 

Eisen,  G. — Anatomical  Studies  on  New  Species  of  Ocnerodrilus On  the  Anato- 
mical Structures  of  Two  Species  of  Ktrria.  Extrs.  Proceeds.  Cal.  Acad.  Sci.,  Sen 
2,  Vol.  Ill,  1893.     From  the  author. 

MocQUARD,  M. — Sur  r  existence  d'  une  poche  axillaire  chez  certains  Cham61ions. 
Extr.  Compte-rendu  Sommaire  Soc.  Philomath.  Paris,  1893.    From  the  author. 

Monthly  Report,  May,  1893,  Maiyland  State  Weather  Service.  From  the  Dept. 
Agric.  * 
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Newton,  A.  and  H.  Gadow. — A  Dictionary  of  Birds.  Part  I  (A-Ga)  London, 
1893.     From  the  author. 

Packard,  A.  S. — The  Life  Histories  of  Certain  Moths  of  the  Families  Ccrato- 
campidae,  Hemileucidae,  etc.,  with  Notes  on  the  Armature  of  the  Larvae.  Extr. 
Proceeds.  Am.  Philos.  Soc.,  1893.  A  New  Genus  and  Two  New  Species  of  Limaco- 
des-like  Moths.     Extr.  Entomol.  News,  1893.     From  the  author. 

Powell,  J.  W.— Seventh  Annual  Report  of  the  Bureau  of  Ethnology,  1885-86. 
Washington,  1891.     From  ih«  Smithsonian  Institution. 

Eleventh  Annual  Report  of  the  Director  of  the  U.  S.  Geol.  Surv.  for  1889-90. 

Part  II,  Irrigation.     From  the  Survey. 

Pope,  A.  A.— Errors  in  School- Books.     Boston,  1893.     From  the  author. 

Rauff,  H. — Paleospongiologie.  Paleontographica,  Erster  Teil,  Vi6rzigster  Band. 
Stuttgart,  1893.     From  K.  A.  v.  Ziltel. 

Retzius,  G. — Das  Nervensjrstem  der  Lumbricinen.  Stparatabdruck  aus  Biol. 
Untersuchungen  von  Dr.  G.  Retzius.  Neue  Folge  III  and  IV.  1.  Stockholm,  1892. 
From  the  author. 

RiGGS,  I.  R. — A  Dakota-English  Dictionary.  Contributions  to  North  American 
Ethnology,  Vol.  VIII.     Washington,  1890.    From  the  U.  S.  Geol.  Surv. 

Sarasin,  p.  und  Dr.  F.  Sarasin. — Ergebnisse  naturwissenchaftlicher  Forschun- 
gen  auf  Ceylon.  Zweiter  Band.  Zur  Entwicklungsgeschicte  und  Anatomic  der  ceylon- 
esischen  Blindwiihle  Ichthyophis  glutinosus^  L.  Weisbaden,  1887-1890. 

ScuDDER,  S.  H. — The  Life  of  a  Butterfly.  A  Chapter  in  Natural  History  for  the 
General  Reader.    New  York,  1893.    From  Henry  Holt  &  Co.,  Pub. 

The  Orthoptera  of  the  Galapagos  Islands.     Extr.  Bull.  Harv.  Mus.  Coinp. 

Zool.,  Vol.  XXV,  1893.     From  Alexander  Agassiz. 

Seeley,  H.  G. — On  Ofnosaurus philHpsi  (Seeley).  Extr.  Report  Yorkshire  Philos- 
oph.  Soc,  1892.     From  the  author. 

SlEBENROCK,  F. — Das  Skelet  von  Brookesia  superciiiaris  Kuhl.  Aus  den  Sitzung&b. 
der  kaiserl.  Akad.  Wissensch.  in  Wien,  Mathem-naturw.  Classe,  1893.  From  the 
author. 

Smith,  W.  H.  C— The  Archean  Rocks  West  of  Lake  Superior.  Bull.  Geol.  Soc. 
Am.,  1893.     From  the  Society. 

Stevenson,  J.  J.— Sketch  of  the  Life  of  Prof.  John  Strong  Newberry.  Extr.  Am. 
Nat,  Vol.  XII,  1893.    From  the  author. 

Storms,  R. — Sur  le  Cybium  (Euchodus)  bleekerii  du  Terrain  Bru'xellien.  Extr. 
Bull.  Soc.  Beige  de  Geol.  de  Paleontol.,  et  d'Hydrol.  Tome  VI,  1892.  From  the 
author. 
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RECENT  LITERATURE. 

Piersol'sH  istology.' — This  text-book  requires  more  than  a  pass- 
ing notice.  The  four  hundred  illustrations,  with  the  exception  of  a 
little  over  ten  per  cent,  of  them,  are  from  original  drawings  by  the 
author,  and  give  to  the  book  an  air  of  originality  that  is  refreshing. 

This  book  is  the  only  American  Manual  of  histology  that  has  yet 
been  published  that  meets  the  requirements  of  modem  methods  of 
teaching.  It  is  not  overburdened  with  accounts  of  methods  and  descrip- 
tions of  laboratory  appliances,  too  numerous  to  be  brought  into 
an  elementary  course.  About  twenty  pages  at  the  close  of  the  volume, 
are  given  up  to  the  discussion  of  the  best  standard  method  of  fixing, 
mounting,  staining  and  embedding,  that  are  used  in  histology,  without 
giving  a  bewildering  lot  of  detail  that  is  more  calculated  to  appal  than 
to  inform  the  beginner. 

This  course  seems  to  the  writer  a  rational  one,  and  is  a  feature  that 
will  especially  commend  the  book  to  students,  who  wish  to  get  an  actual 
working  knowledge  of  histology. 

The  descriptive  part  is  full,  without  being  burdened  with  detail  that 
is  of  no  essential  use  to  the  beginner  in  acquiring  an  elementary  knowl- 
edge of  the  subject.  The  important  tissue-structures  and  relations  of 
tissues,  are  indicated  in  the  text  with  heavy-faced  type,  so  that  the  student 
has  before  him  the  important  points  indicated  to  him  by  catch-words. 

Without  pretending  to  be  a  treatise  on  embryology,  the  subject  of  the 
development  of  the  tissues  and  tissue-elements  is  dealt  with  fully  enough 
for  the  purposes  of  a  text-book  especially  intended  for  medical  students. 
The  original  figures  are  derived  very  largely  from  preparations  made 
from  the  human  subject  and  the  book,  therefore,  has  an  added  value, 
from  the  fact  that  it  is  a  new  contribution  to  the  iconography  of  the 
subject. 

Sufficient  attention  is  given  to  the  most  recent  developments  in  cytol- 
ogy and  in  the  histology  of  the  nervous  system,  in  both  of  which  great 
recent  advances  have  been  made  to  bring  it  up  to  modern  requirements. 
The  volume  is  well  gotten  up  and  altogether  reflects  much  credit  upon 
the  successor  of  Professor  Leidy,  who  was,  it  may  not  be  generally  known, 

^  Text-b3ok  of  Normal  Histology,  including  an  account  of  the  development  of  the 
tissues  and  of  the  organs.  By  George  A.  Piersol,  M.  D.,  Professor  of  Anatomy,  Uni- 
versity of  Pennsylvania.  8  vo,  pp.  489,  with  409  illustrations  in  the  text.  Philadel- 
phia,  J.  B.  Lippincott  &  Co.,  1893. 
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the  editor  and  translator  of  one  of  the  very  earliest  text-books  published 
in  America  on  the  subject  of  histology.  That  the  successive  occupants 
of  the  chair  of  Anatomy  in  the  University  of  Pennsylvania  should 
have  taken  such  an  important  share  in  fostering  the  development  of 
histological  study  in  America,  should  be  a  matter  of  pride  to  all  who 
are  interested  in  scientific.and  educational  progress. — R. 

First  Annual  Report  for  1892,  Iowa  State  Geological 
Survey.' — ^A  quarto  volume  of  474  pages  containing  the  administra- 
tive reports,  and  accompanying  papers  illustrated  by  a  number  of  maps 
and  sections,  some  of  them  colored,  and  a  number  of  photo-gravures. 
Of  these  papers  Mr.  Charles  Keys  contributes  three:  (1)  A  summary 
of  the  present  knowledge  of  the  Geological  formations  of  Iowa ;  (2) 
An  Annotated  Catalogue  of  Minerals ;  (3)  A  Bibliography  of  Iowa 
Geology  arranged  in  the  form  of  a  dictionary  catalogue.  The  remain- 
ing three  embody  the  observations  of  Mr.  S.  W.  Beyer  on  the  Ancient 
Lava  Flows  in  the  Strata  of  Iowa,  Mr.  H.  F.  Bain's  studies  of  the 
Distribution  and  Belations  of  the  St.  Louis  Limestone  in  Mahaska 
County,  Iowa,  and  notes  on  Niagara  Lime-burning  Dolomites  and  Dolo- 
mitic  Building  Stones  of  Iowa  by  G.  L.  Houser. 

The  Paleozoic  Group  of  Georgia.* — Dr.  J.  W.  Spencer's 
report  on  the  work  of  the  Geological  Survey  of  Georgia  is  confined  to 
a  detailed  statement  of  the  geology  and  economic  resources  of  the 
Paleozoic  Group  developed  in  the  northwestern  Counties  of  Greorgia. 
Under  the  head  of  Greology,  the  author  gives  the  general  characters  of 
the  systems  of  thb  group  as  exemplified  in  the  region  under  discussion, 
the  recent  formations  and  evolution  of  northwestern  Georgia,  the  phys- 
ical features  of  the  country  underlaid  by  Paleozoic  rocks,  and  the 
local  geology  of  the  different  countries  embraced  in  the  Paleozoic  belt 
Under  Economic  Resources  the  distribution  and  modes  of  occurrence, 
and  the  character  of  red  and  brown  iron  ores,  manganese  and  alumi- 
num ores,  coals,buildiug  and  paving  materials,  variability  of  soils,  and 
water-powers  of  the  country  are  set  forth.  In  the  closing  chapter  Dr. 
Spencer  gives  a  bibliography  of  Georgia  geology  and  a  statement  of 
the  progress  of  the  survey. 

The  report  is  illustrated  by  10  plates,  34  cuts,  and  a  geological  map. 

*  Iowa  Gcol.  Survey,  Vol.  I,  First  Annual  Report  for  1892,  with  Accompanying 
Papers,  Des  Moines,  1893. 

■  The  Paleozoic  Group.  The  Geology  of  Ten  Counties  of  Northwestern  Georgia 
and  Resources.  By  J.  W.  Spencer,  A.  M.,  Ph.  D.  F.  G.  S.  (L.  and  A.)  Report  of 
the  Geographical  Survey  of  Georgia,  Atlanta,  1898. 
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The  Mesozoic  Echinodermata  of  the  .United  States/ — 
This  volume.  Bulletin  No  97  of  the  XJ.  S.  Geological  Survey,  is  the 
first  of  a  series  of  reports  on  American  fossil  Echinoderms  prepared  by 
Dr.  William  B.  Clark.  It  comprises  a  systematic  review  of  the  Mesozoic 
Echinodermata  of  the  U.  S.  in  which  descriptions  of  moderate  length 
are  accorded  the  different  species ;  a  complete  bibliography  of  the  sub- 
ject ;  a  table  showing  the  geographical  range  of  the  American  species ; 
and  catalogue  of  the  specific  names. 

Fifty  plates  illustrate  all  the  species  accompany  the  report,  and, 
according  to  the  author  they  show  many  details  of  structure  not 
recorded  in  the  descriptive  portion. 

The  Flora  of  the  Dakota  Group.*^ — This  memoir  in  quarto 
form  was  in  preparation  by  Prof.  Lesquereux  at  the  time  of  his  death. . 
It  was,  however,  so  nearly  completed  that  it  has  been  published  with 
but  slight  changes  from  the  original  wording.  The  work  is  limited  to 
the  description  of  fossil  plants  represented  by  a  large  number  of  speci- 
mens obtained  at  different  localities  of  the  Dakota  Group,  especially  in 
Kansas,  and  to  the  evidence  derived  from  the  character  of  the  plants 
in  regard  to  their  origin,  their  relations,  and  their  places  in  the  history 
of  the  vegetation  of  the  world. 

The  original  manuscript  embraced  descriptions  and  figures  of  350 
species  of  plants,  but  before  it  could  be  published,  extensive  additional 
collections  were  made  in  Kansas.  This  new  material  was  identified 
and  described  by  Prof.  Lesquereux,  and  incorporated  in  the  mono- 
graph. It  added  110  species  to  the  list,  making  in  all  460  species  now 
known  from  the  Dakota  Group. 

The  drawings  which  accompany  the  work  are  life  size  and  occupy  66 
plates. 

A  short  account  of  the  life  and  work  of  Prof.  Lesquereux  is  given 
by  the  Editor  in  his  preface. 

Fritsch's  Fauna  of  the  Gaskohle  of  Bohemia.* — The  impor- 
tant fauna  of  the  Permian  formation  receives  further  illustration  from 
the  parts  of  Dr.  Fritsch's  great  work  last  issued.    The  first  and  second 

*  Bulletin  of  the  ynitcd  States  Geol.  Surv.,  No.  97.  The  Mesozoic  Echinodeunata 
of  the  United  States.     By  William  Bullock  Qark,  Washington,  1893. 

»  Monographs  of  the  U.  S.  Geol.  Surv.,  Vol.  XVII.  The  Flora  of  the  Dakota  Group. 
A  Posthumous  Work  by  Leo  lesquereux.  Edited  by  F.  H.  Knowlton,  Washington, 
1892. 

*  Fauna  der  Gaskohle  und  Kalksteine  der  Perm  formations  Bdhmen's,  von  Anton 
Fritsch ;  Band  II,  H.  A,  1889  and  Band  III,  Hefts  1  and  2, 1890, 1893.     Prague. 
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parts  now  under  review  are  occupied  with  the  Ichthyotomous  Ela»- 
mobranchiiy  while  the  third  contains  the  Acanthodian  Elasmobranchs 
and  the  Teleostomi  of  the  superdl'der  Actinopterygia. 

The  descriptions  of  Ichthyotomi  cover  several  species  which  the 
author  refers  to  three  genera  under  the  names  Orthacanthus  Agass. 
Pleuracanthus  Agass.  and  Xenacanthus  Goldfiiss.  The  materia]  atDr 
Fritsch's  disposal  is  excellent,  and  he  elucidates  thoroughly  the  struc- 
ture of  the  fins  of  all  these  forms,  and  is  able  to  identify  the  spines  and 
teeth  of  the  different  species.  We  are  enabled  through  the  kindness  of 
Dr.  Fritsch  to  give  a  figure  of  the  Xenacanthus  dechenii  from  his  work. 
Thanks  to  his  labors  the  greater  part  of  the  skeleton  of  these  remark- 
able forms  is  now  well  known.  There  remains  some  doubt  whether  tbe 
forms  distinguished  as  different  genera  do  not  belong  to  a  single  genus, 
as  the  characters  pointed  out  by  Dr.  Fritsch  to  be  distinctive  in  the 
spines  and  teeth  seem  to  be  specific  rather  than  generic,  as  has  been 
already  argued  by  Mr.  Smith  Woodward.  K  the  divided  terminal  rap 
of  the  paired  fins  of  Xenacanthus  dechenii  are  not  dermal,  and  only 
absent  from  the  fins  of  the  other  forms  by  accident,  as  appears  to  be 
the  case,  then  Xenacanthus  must  be  regarded  as  a  genus  distinct  from 
the  other  forms.  Dr.  Fritsch  does  not  adopt  the  order  Ichthyotomi, 
but  his  reasons  for  this  course  are  not  clear. 

The  subclass  Teleostomi  is  adopted  by  Fritsch,  who  states  that  lie 
does  not  regard  the  division  of  "  Ganoidei "  as  well  founded.  In  this 
he  is  in  accord  with  views  which  I  have  advocated  since  1871,  in  the 
face  of  almost  universal  opposition.  I  can  only  say  that  paleontologic 
discovery  has  long  since  demonstrated  the  correctness  of  this  positioD, 
and  its  general  acceptance  cannot  be  long  delayed.  Fritsch  remarks 
that  Smith  Woodward  adopts  my  order  of  Ichthyotomi  with  a  Dew 
definition,  as  though  it  were  the  division  proposed  by  Cope.  But  he  is 
evidently  not  aware  that  I  redefined  the  order,  on  the  basis  of  the  dis- 
covery of  the  fin  structure  by  Sauvage,  in  a  synopsis  of  the  Families  of 
Vertebrata  published  in  the  American  Naturalist  for  Oct,  1889, 
with  which  the  later  definition  of  Woodward  in  the  Catalogue  of 
Fishes  of  the  British  Museum  (1891)  nearly  agrees. 

The  only  form  of  Actinopterygian  fish  described,  is  the  genus 
Trissolepis,  which  is  referred  to  the  Chondrostei.  It  possessed  a  rapto- 
rial dentition  of  acute  teeth,  and  scales  of  both  ctenoid,  cycloid  and 
ganoid  forms,  the  last  on  the  caudal  region  only.  The  following  figure 
from  Fritsch's  work  represents  this  interesting  form. 

Of  Acanthodii,  species  of  the  genera  Traquairia,  Protacanthodes, 
and  Acanthodes  are  described ;  the  first  two  genera  being  new  to  science. 
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Machaeracanthus  is  also  referred  tothis  order.  The  author  accepts 
the  reference  of  the  Acanthodii  to  the  ElasmobraDchii. 

Dr.  Fritsch  makes  the  important  discovery  of  the  scales  of  Ceratodus, 
which  resemble  those  of  the  existing  species. 

The  present  work  is  the  most  important  one  of  modern  times  in 
the  amount  of  light  which  is  thrown  on  the  structure  of  the  primitive 
fishes.— E.  D.  Ck>PE. 


Fig.  1. — A  Pectoral  fin  of  Xenacanthus 
(Pleuracanthus).  B  Cephalic  spine.  C 
Tooth;  C  Tooth  magnified.  Z>  Gill  pric- 
kles; all  of  Xenacanthus  (Pleuracanthus). 

Explanation  op  Plates. 

Plate  XXIX.  Xenacanthus  dechenii  Goldf ;  from  Fritsch. 
Plate  XXX.  Trissolepis  kounoviensia  Fritsch  ;  from  Fiitsch. 
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GEOLOGY  AND  PALEONTOLOGY. 

Mud  Avalanches  in  the  Mustagh  Mountains. — During  a 
recent  exploration  in  the  Mustagh  Mountains  in  India,  Mr.  W.  M. 
Conway  noticed  the  accumulation  in  the  valleys,  of  debris  consisting  of 
stones  as  often  rounded  as  angular,  embedded  in  mud.  In  the  Gilgit 
valley  this  accumulation  reaches  a  depth  of  1000  feet  or  more.  The 
author  claims  that  the  work  of  filling  up  the  valleys,  not  only  in  the 
Mustagh  Mountains  but  all  the  deeply  filled  valleys  characteristic  of 
the  Central  Asian  plateau,  has  been  done  by  mud  avalanches,  and  he 
gives  the  following  interesting  account  of  one  of  which  he  was  an  eye 
witness. 

"  We  were  just  approaching  the  mouth  of  a  deep,  narrow  nala  that 
crossed  our  path  when  we  heard  a  noise  as  of  continuous  thunder,  and 
beheld  a  vast  black  wave  advancing  down  it  at  a  rapid  pace.  Some 
accumulation  of  water  had  got  loose  high  aloft,  and  the  flood  was  bring- 
ing the  hill  down  with  it.  When  we  reached  the  edge  of  the  nala  the 
main  mass  of  the  stuff  had  gone  by  and  only  a  thick,  black  stream  of 
mud  was  rushing  swiftly  past.  This  became  by  degrees  more  liquid 
until  it  was  no  longer  mud  -but  black  water.  We  waited  for  some  time 
till  the  waters  subsided.  At  length  Harkbir  found  a  way  across  the 
torrent  by  leaping  from  stone  to  stone.  We  had  begun  to  follow  him 
when  Karbir,  who  was  looking  up  the  nala.  shouted  to  us  to  come 
back,  which  we  did  with  the  nimblest  feet.  We  were  not  more  than 
out  of  the  ditch  before  another  huge  mud  avalanche  came  sweeping 
down.  It  was  a  horrid  sight.  The  weight  of  the  mud  carried  huge 
masses  of  rock  down  the  gully,  rolling  them  over  and  over  like  so  many 
pebbles,  and  they  in  turn  dammed  back  the  muddy  torrent  and  kept 
it  moving  slowly  with  accumulating  volume.  Each  of  the  big  recks 
that  formed  the  vanguard  of  this  avalanche  weighed  many  tons ;  the 
largest  were  about  10  feet  cubes.  The  stuff  that  followed  them  filled 
the  nala  to  a  width  of  about  40  feet  and  a  depth  of  about  15  feet  The 
thing  moved  down  at  about  the  rate  of  five  miles  an  hour.  When  the 
front  of  the  avalanche  was  gone,  and  the  mass  of  stuff  became  shallower, 
the  mixture  was  about  half  mud,  half  rocks,  and  flowed  faster.  Now 
and  again  a  bigger  rock  than  the  average  would  bar  the  way  ;  the  mud 
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would  pile  up  behind  it  and  presently  sweep  it  on.  Looking  up  the 
nala  we  could  see  the  sides  of  it  constantly  falling  in  and  their  ruins 
carried  down.  Three  times  did  the  nala  yield  a  frightful  ofl^pring  of 
this  kind,  and  each  time  it  found  a  new  exit  into  the  main  river  below, 
and  entirely  changed  the  shape  of  the  fan.  The  third  avalanche  was 
the  largest  of  all,  and  fortunately  left  a  causeway  of  stones,  reaching 
almost  across  the  nala,  at  our  very  feet.  Some  big  fall  must  have  pres- 
ently taken  place  higher  up  and  dammed  back  the  waters,  for  the  stream 
ran  almost  dry  and  we  were  enabled  to  cross  the  ^gully  without 
difficulty. 

"  Assuming  that  one  of  the  avalanches  we  saw  travelled  at  the  rate 
of  only  7  miles  an  hour=200  yards  a  minute,  and  took  only  7 
minutes  to  pass  any  point,  it  would  be  1400  yards  long.  Call  its 
average  width  8  yards,  and  average  depth  2  yards,  it  would  consist  of 
over  10000  cubic  yards  of  stuff.  Suppose  three-fourths  of  this  to  have 
been  water,  you  get  2500  cubic  yards  of  debris  discharged  by  one  of 
these  avalanches,  and  we  saw  three  come  down  a  single  gully,  where 
others  had  fallen  before  we  arrived  and  others  fell  after  we  left.  15000 
cubic  yards  is  a  low  estimate  for  the  fall  of  that  one  day  down  that 
single  and  relatively  small  gully.  One  gully  of  this  sort  to  every  mile 
of  valley  is  a  minimum  computation.  It  is  easy  to  see  then  what  a 
powerful  element  mud  avalanches  must  be  in  determining  the  physical 
features  of  this  region  of  the  earth."    (Geog.  Joum.,  Oct,  1893.) 

Cladodont  Sharks  of  the  Cleveland  Shale. — The  fossil  sharks 
recently  discovered  in  the  Cleveland  shale  are  of  especial  interest 
and  importance  because  they  show  definitely  the  form  of  structure 
of  these  early  Elasmobranchs.  Professor  E.  W.  Claypole  has  made 
them  the  subject  of  a  paper  in  the  American  Geologist,  May,  1893. 
The  material  now  at  hand  represents  four  species  of  Cladodua^  and  two 
of  Monoeladodus.  These  genera  are  closely  allied,  but  the  absence  of 
lateral  denticles,  in  the  opinion  of  the  author,  marks  a  generic  differ- 
ence. M.  clarkii  is  distinguished  by  the  fact  that  the  teeth  stand  in 
pairs,  one  close  behind  the  other.  M.  pinnatus  is  represented  by  a  single 
specimen  which  is  unique  from  the  great  strength  of  the  ventral  fins, 
whence  comes  its  specific  name.  Both  of  these  species  are  figured, 
together  with  Cladodus  sinuatus,  C  clarkii,  and  C  rivi-petrosi.  Pro- 
fessor Claypole  gives  also  an  amended  description  of  Newberry's  C 
replerii.  The  genus  MonocladoduB  is  very  near  to,  if  not  identical  with 
Siyptobasis  Cope. 


Digitized  by 


Google 


1084  The  American  Naturalist  [December, 

The  Neocene  Sierra  Nevada. — The  observations  recorded  by 
Mr.  Waldemar  Lindgren  in  a  paper  on  Two  Neocene  rivers  of 
California  appear  to  prove  conclusively  (1)  that  the  Sierra  Nevada  in 
Neocene  times,  in  the  watersheds  of  the  Yuba  and  American  rivers, 
formed  a  mountain  range  as  distinct  as  that  of  to-day,  and  that  its  first 
summit  in  general,  coincided  with  the  corresponding  modern  divide;  (2) 
that  the  slope  of  this  range  has  been  considerably  increased  since  die 
time  when  the  Neocene  ante-volcanic  rivers  flowed  over  its  surface;  (3) 
that  the  8urfac%of  the  Sierra  Nevada  has  been  deformed  during  this 
uplift,  and  that  the  moat  noticeable  deformation  has  been  caused  by  a 
subsidence  of  the  portion  adjoining  the  great  valley  relatively  to  the 
middle  part  of  the  range.     (Bull.  Geol.  Soc.  Am.,  June,  1893.) 

Geological  News.  Paleozoic— In  Notes  on  some  Devonian  plants 
from  New  York  and  Pennsylvania,  Mr.  Penhallow  describes  a  new 
species,  which  he  refers  to  the  genera  Haliseritea,  Dictyot'des  (gen.  nov.) 
and  Psilophyton.  From  the  data  afforded  by  these  plants  the  author 
gives  a  fresh  definition  of  the  characters  which  distinguish  Haliamtei 
and  reintroduces  the  Dictyotite&,  once  used  by  Brpngniart,  but  which 
had  been  abandoned  by  authors.  (Proceeds.  U.  S.  Natl.  Mas.,  Vol.  XVI, 
1893.) 

Mr.  C.  S.  Prosser  calb  the  attention  of  geologists  to  lists  of  fossils  from 
eastern  New  York  and  Pennsylvania,  with  statements  of  their  strati- 
graphic  position,  which  show  that  the  fossiliferous  zone  underlying  the 
Oneonta  sandstone  in  Chenango  and  Otsego  counties,  New  York,  is  not 
the  top  of  the  Hamilton  but  belongs  to  the  Portage  stage.  (Proceeds. 
U.  8.  Natl.  Mus.,  Vol.  XVI,  1893.) 

A  new  fossil  sponge  has  been  found  in  the  shales  of  the  Quebec  group 
at  Little  Metis,  Canada.  It  was  probably  of  sac-like  form  and  about 
14  inches  in  diameter.  Its  walls  consist  of  rhombic  meshes  made  up  of 
delicate  spicules  loosely  twisted  together  and  apparently  branching  at 
the  angles.  This  sponge  is  the  largest  and  most  complex  yet  found  in 
formations  of  so  great  age.  Dr.  Hinde  proposes  to  place  it  in  the  new 
genuB,  Palcessaccm,    (Bull.  Geol.  Soc.  Am.,  Sept.,  1893.) 

Mesozoic. — In  a  contribution  to  the  invertebrate  paleontology  of 
the  Texas  Cretaceous  Mr.  F.  W.  Cragin  describes  151  species,  of  which 
1  Coelenterate,  17  Echinoderms,  and  %Q  Molluscs  are  either  new  species 
or  varieties.  This  collection  belongs  to  the  Museum  of  the  Texas  Geol. 
Surv.  and  comprises  the  Cretaceous  fossils  accumulated  during  the  field 
work  of  four  years.    (Fourth  Ann.  Rept.,  Texas  Geol.  Surv.  for  1892.) 
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The  recent  figures  and  descriptions  of  European  Pterodactyls  pub- 
lished by  Professor  Seeley  have  satisfied  Mr.  S.  W.  Williston  that  the 
generic  characters  of  Pteranodon  Marsh  are  included  in  those  of  Omi- 
thostoma  Seeley,  and  he  accordingly  states  that  the  Kansas  species  hither- 
to placed  in  the  genus  Pteranodon  may  now  be  known  under  the  earlier 
generic  name  of  Ornithostoma,  and  the  family  as  the  Ornithostomatidse. 
(Kansas  Univ.  Quart.,  Oct.,  1893).  In  this  same  publication  Mr. 
Williston  gives  a  life  size  restoration  of  Clidastes  velox  Marsh  based 
upon  an  unusually  complete  specimen  of  this  Mosasaur  from  western 
Kansas. 

Two  new  species  of  invertebrates  Ostrea  munsonii  and  EadiolUes 
davidsonii,  from  the  Caprina  limestone  of  Texas  are  figured  and 
described  by  Mr.  R.  T.  Hill.  In  a  preface  to  the  descriptions  the 
author  states  that  this  formation  is  of  great  interest  from  the  fact  that 
in  it  we  have  all  the  species  of  the  aberrant  Chamidse  and  Budistes 
known  to  occur  in  the  United  States,  with  the  exception  of  CoralHo- 
chama  of  California  and  the  RadiolUes  austinensis,  forms  common  in 
the  Upper  Cretaceous  of  Alabama,  Texas  and  Colorado.  (Proceeds. 
Biol.  Soc.  Wash.,  1893.) 

Mr.  W.  M.  Fontaine's  examination  of  the  collection  of  fossil  plants 
from  the  Trinity  division  of  the  Comanche  series  of  Texas  results  as 
follows :  Equisetum,  1  sp.  nov. ;  Ferns  1 :  Cycads  7,  of  which  1  is  new ; 
Conifers  10,  4  new,  uncertain  4,«  of  which  3  are  probably  new.  The 
author  considers  the  plant  bearing  portion  of  the  Trinity  to  be  some- 
what older  than  the  basal  Potomac  strata,  but  the  difference  in  age  is 
not  great.     (Proceeds.  U.  8.  Natl.  Mus.,  1898.) 

A  small  collection  of  fossil  plants  from  the  Kootanie  group  of  Great 
Falls,  Montana,  has  been  examined  by  Mr.  Fontaine.  The  specimens 
show  nothing  but  ferns,  conifers  and  one  Equisetum.  The  conifers  are 
badly  preserved.  Of  the  9  ferns  5  are  new,  descriptions  of  which  are 
given  in  the  Proceeds.  U.  8.  NatL  Mus.,  Vol.  XV  with  plates.  Cycads 
are  rare  in  the  Great  Falls  flora,  none  being  found  in  the  collection 
examined.  The  one  figured  in  the  paper  mentioned  under  the  name 
Zamites  montanensU,  was  obtained  from  this  field  by  Mr.  Williams,  and 
is  described  by  Mr. .  Fontaine  from  a  drawing.  This  collection  con- 
firms Dr.  New'berry's  conclusions  that  the  Potomac  group,  the  Great 
Falls  group,  the  Kootanie  group  of  Canada,  and  the  Kome  group  of 
Greenland  are  all  of  the  same  general  age. 

Cenozoic. — In  studying  the  Finger  Lakes  of  Western  New  York,* 
Mr.    A.    P.    Brigham    concludes  that   the  basins  are    a    composite 
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resultant  of  valley  erosion,  glacial  scoop,  and  drift  barriers,  with  pe^ 
haps  a  slight  element  of  orography.  The  deepening  of  theiakes  to  the 
southward  is  the  result  of  the  narrowing  of  the  ice  between  contractiog 
valley  walls  which  increases  the  vertical  pressure  and  hence  intensifies 
the  erosion.     (Bull.  Am.  Qeog.  Soc.,  1893.) 

In  a  review  of  the  knowledge  of  the  paleolithic  man  in  North  Ame^ 
ica  M.  Boule  remarks  that  the  recent  work  of  Mr.  Holmes  does  not 
invalidate  the  discoveries  of  paleolithic  objects  in  America,  and 
particularly  those  of  Dr.  Abbott,  which  M.  Boule  considers  to  be  "true 
finds  "  in  every  sense  of  the  word. 

It  is  suggested  by  Mr.  F.  W.  Hutton  that  the  Ostriches  of  Africa  and 
South  America  have  orglnated  in  the  Northern  Hemisphere  possibly  as 
swimming  birds — and  the  Gastornithidae,  which  have  relations  with  the 
Anatidse,  may  be  their  ancestors.  (Proceeds.  Austral.  Assoc.  Adf. 
Sci.,  1892.) 

According  to  Dr.  Du  Biche  Preller,  the  Engadine  Lakes  owe 
their  origin  to  the  subsidence  or  dislocation  of  the  old  divide  of  the  Inn 
and  Bargalia  systems,  and  the  consequent  deflections  to  the  south  of  the 
original  Inn  sources.  From  a  powerful  Alpine  torrent  the  Inn  was 
reduced  to  a  small  stream  without  sufficient  volume  or  fall  to  carry 
away  the  deposits  brought  down  by  lateral  torrents.  These  deposits 
accumulated  and  thus  the  lakes  were  formed  by  the  weakened  river 
being  banked  up  at  various  points.  •(Geol.  Mag.,  Oct,  1893.) 

From  the  evidence  of  marine  fossil  shells  in  the  Bowlder  Clay  on  the 
Bay  of  Fundy  just  west  of  Saint  John  harbor,  Dr.  Robert  Chalmcn 
concludes  that  the  height  of  the  land  on  this  part  of  the  Bay  during 
the  Glacial  period  must  have  been  100  to  200  feet  lower  than  at  the 
present  day,  relatively  to  the  sea.  Also  since  the  striae  on  the  rocks 
underneath  the  bowlder-clay  indicate  several  ice  movements  varying  in 
direction  from  8.  2°  W.  to  S.  65*"  E.  the  formation  of  the  lower 
bowlder-clay  cannot  all  be  due  to  one  body  of  ice.  (Bull.  Geol.  Soc. 
Am.,  1893.) 
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MINERALOGY  AND  PETROGRAPHY.' 

The  Schists  of   Southern   Berkshire,   Massachusetts. — 

The  sericite  schists  of  southern  Berkshire  Co.,  Massachusetts,  and 
northern  Litchfield  Co.,  Conn.,  contain  phenocrysts  of  feldspar,  garnet, 
staurolite,  tourmaline,  biotite,  and  ottrelite,  imbedded  in  an  aggregate 
of  feldspar,  quartz  and  sericite,  which  contains,  besides  the  phenocrysts, 
a  large  number  of  metamorphic  minerals.  The  large  feldspars  are 
often  filled  with  secondary  granophyre,  an^  this  mineral,  the  garnet 
and  the  tourmaline,  are  frequently  built  out  by  secondary  enlarge- 
ments. The  core  of  the  feldspar  is  so  often  bounded  by  crystal  out- 
lines that  Hobbs*  regards  the  mineral  as  having  resulted  from  the  re- 
crystallization  of  the  clastic  grains  of  the  original  rock.  The  garnets, 
in  addition  to  their  peripheral  enlargements,  are  often  possessed  of  a 
rim  of  staurolite  and  magnetite  crystals,  supposed  to  be  the  product  of 
reactionary  action  between  the  garnet  and  the  surrounding  minerals. 
The  author  believes  the  phenocrysts  to  have  been  developed  by  static 
metamorphism  (simple  pressing)  from  the  constituents  of  a  fragmental 
rock. 

The  Phonolytes  of  the  Hegau. — The  phonolytic  rocks  of  the 
Hegau,  Eifel,  Germany,  so  well-known  because  of  the  beauty  of  their 
hauyne  constituents,  have  been  subjected  to  a  comparative  study  by 
Cushing  and  Weinschenk,'  who  find  them  not  all  phonolites,  as  they 
have  heretofore  been  regarded.  The  essential  characteristic 
constituents  of  the  group  are  sanidiue,  nosean,  hauyne,  nephel- 
ine,  leucite,  augite  and  aegerine,  and  the  accessories,  biotite,  apatite  and 
zircon.  All  the  rocks  are  more  or  less  porphyritic,  with  sanidine  and 
the  members  of  the  hauyne  group  in  two  generations.  Of  the  latter 
the  larger  crystals  and  those  of  the  first  generation  are  hauyne;  the 
smaller,  those  of  the  second  generation,  nosean.  The  former  are  always 
more  or  less  altered  into  zeolites,  while  the  latter  are  usually  fresh. 
Contrary  to  the  general  statement  made  with  regard  to  these  two  min- 
erals, the  hauyne  is  not  always  blue  nor  the  nosean  colorless,  but 
rather  is  the  opposite  the  case.  An  important  di3Covery  made  during 
the  investigation  is  to  the  effect  that  nepheline  is  by  no  means  common 

*  Edited  by  Dr.  W.  S.  Bayley,  CJolby  University,  Waterville,  Me. 
•Bull.  Geol.  Soc.  Amer.,  Vol.  IV,  p.  167. 
•^Minn.  u.  Petrog.  Mitth.,  XIII,  p.  18. 
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in  the  Hegau  rocks.  In  a  few  of  them  the  mineral  is  abundant  in  the 
usual  form.  In  others  it  is  only  sparingly  present, *rhile  in  still  others 
it  is  absent  so  far  as  could  be  learned.  Consequently,  the  rocks  fall 
into  several  classes.  The  Hohentwiel  occurrences  are  of  nosean-phon- 
olites,  in  which  nosean  is  abundant  in  the  groundmass  and  nepheline 
absent.  The  specimens  from  Magdeberg  and  Schwindel  are  nosean- 
ophyres  (corresponding  to  the  leucitophyres),  in  which  nosean  and 
nepheline  are  both  present.  At  Staufen,  two  types  were  found,  one  a 
leucite-phonolite,  and  the  other  a  true  phonolite  (nepheline-phonolite). 
The  rock  of  Gonnersbohl  is  a  hauyne-bearing  trachyte  or  a  trachytic 
phonolite.  Each  of  these*types  is  briefly  described,  and  at  the  conclu- 
sion of  the  paper  a  few  pages  are  devoted  to  an  account  of  the  tufa 
associated  with  them. 

The  Rock  of  a  New  Island,  off  Pantelleria. — An  island, 
measuring  one  kilo,  in  length,  and  two  hundred  metres  in  width,  was 
projected  above  the  water  off  Pantelleria  during  the  earthquake  week 
beginning  Oct.  14,  1891.  The  new  island  is  an  aggregate  of  loose 
blocks  and  solid  lava,  whose  characteristics  have  been  described  by 
Foerstner.^    The  material  in  his  possession  was  mainly  a  black  pumi- 

*Minn.  u.  Petrog.  Mitth..  XII,  1892,  p.  610. 
ceous  basalt  of  the  composition : 

SiO,  TiO,  A1,0,  Fe^O,  Feo  MnO  CaO  MgO  K,0  Na^O  H,0    Total 
44.64  6.86  12.74  4.21  11.17  .20  10.12  5.82  1.41   4.81    .51=100.99 

Attention  is  called  to  the  large  quantity  of  TiO,  revealed  by  the  analy- 
sis. Under  the  microscope  the  groundmass  of  the  rock  is  seen  to  be  a 
dark  glass  filled  with  highly  colored  microlites,  and  enclosing  pheno- 
cysts  of  anorthite,  olive-green  augite,  olivine  and  magnetite.  The  glass 
is  sometimes  in  large  quantity  and  at  other  times  is  present  only  in 
traces.  The  rock  is  a  tachylitic  basalt  like  that  of  Pantelleria  and  the 
other  neighboring  islands. 

Pctrographical  News. — The  pyroxenite  of  Dueme,  Dept  of  the 
Rhone,  France,  is  aja  aggregate  of  orthoclase,  pyroxene,  oligoclase,  gar- 
net, and  quartz.  The  structure  of  the  rock  varies  from  pegmatitic  to 
granular.  Its  pyroxenic  component  is  described  by  Gonnard'  as  light 
green  in  color,  and  as  often  possessing  crystal  outlines.  It  includes 
within  its  mass  many  crystals  of  sphene.  Druses  of  vesuvianite  line 
the  walls  of  crevices  in  the  rock,  and  galena  is  not  an  uncommon  con- 
stituent of  tiny  veins  traversing  it. 

» Bull.  Soc.  Franc  d.  Min.,  XV,  p.  232. 
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In  the  northern  Hardt  Mountains,  near  Obbersweiler,  Waldhambach 
and  the  neighboring  regions,  are  biotite  and  hornblende  gneisses  that 
are  probably  squeezed  granites,  schists  and  grajwackes,  altered  by  an 
intrusive  biotite  granite  and  cut  by  other  granites,  a  kersantite  dyke 
cutting  the  intruded  granite,  and  a  sheet  of  quartz  melaphyre  overly- 
ng  all  these  as  a  lava  flow,  the  whole  comprising  the  mass  of  the 
mountains.  All  these  rocks  Leppla*  discusses  in  a  recent  article,  de- 
scribing the  melaphyre  as  consisting  of  a  groundmass  of  plagioclase  and 
quartz  enclosing  phenocrysts  of  feldspar,  red  olivine  pseudomorphs, 
quartz  and  bastite.  The  quartzes  are  all  surrounded  by  aureoles  of 
augite,  just  as  are  the  quartz  inclusions  in  many^basic  rocks. 

In  a  monograph  in  the  Kaiserstuhl  in  Baden,  Knop^  gives  a  general 
view  of  the  geology,  mineralogy  and  chemistry  of  this  interesting  vol- 
canic region,  in  addition  to  statements  concerning  its  hydrography, 
botany,  history,  etc.  All  the  minerals  known  to  the  region  are  de- 
scribed at  considerable  length,  and  over  a  hundred  and  fifty  pages  of 
the  book  are  devoted  to  descriptions  of  its  interesting  rocks,  phonolites, 
andesites,  tephrites,  basanites,  basalts,  limburgites  among  the  volca- 
nics,  and  several  others  of  sedimentary  origin.  The  author  treats  the 
hill  as  an  old  volcano,  and  attempts  to  explain  the  variety  in  its  pro- 
ducts upon  the  Bunsen  theory  of  mixed  magmas. 

A  two-mica  gneiss®  constitutes  the  principal  rock  of  the  Valley  of 
Mifior,  Provice  Pontevedra,  Spain.  On  the  peninsula  of  Santa  Marta 
it  is  cut  by  a  diabase  with  faintly  pleochroic  augite.  At  Monte  Gal- 
efieiro  the  micaceous  gneiss  is  replaced  by  a  hornbleudic  variety  in 
which  the  prominent  amphiboles  are  glaucophane  and  a  green  variety 
opaque  to  light  vibrating  parallel  to  c. 

Chelius*  describes  very  briefly  several  occurrences  of  nepheline 
basalt  from  the  Odenwald,  Germany,  and  records  the  analyses  of  the 
red  gneiss  of  Steinkopf,  of  the  dark  biotite  gneiss  of  Bockenrod,  of 
basalt  from  the  Hasengebirg  near  Urberach,  of  granite  from  the 
Melibocus  massiv,  and  the  results  of  silica  and  specific  gravity  deter- 
minations of  many  other  rocks  from  the  same  region,  among  which 
may  be  mentioned  malchite  and  alsbachite. 

•  Zeite.  d.  deutsch.  geol.  Ges.,  XLIV,  p.  400. 

'  Der  Kaiserstuhl  in  Breisgau.  Ein  naturwissenschaftliche  Studie  von  Dr. 
A.  Knop.    Leipzig.    W.  Engelmann,  1892,  p.  638  and  ^g.  89. 
®Quiroga  :  Actas  d.  1.  See.  Esp.  d.  Hist.  Nat,  XXI.  1892,  pp.  4  and  8. 
•Notizbl.  d.  Ver.  f.  Erdk.  Darmstadt,  IV,  1891,  H.  12. 
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Though  the  parallel  growths  of  augite  and  hornblende,  with  the  lat- 
ter mineral  surrounding  the  former,  are  common,  the  reversed  phenom- 
enon is  rare.  Hobbs,*®  however,  has  recently  pictured  an  example  of 
light  green  amphibole  completely  encircled  by  colorless  augite  from  an 
augite-horn blende  rock  occurring  at  New  Marlboro,  Mass. 

•  Analyses  of  American  Minerals. — Several  analyses  of  dode- 
cahedral  crystals  of  aguilarite  from  Guanajuato,  Mexico,  have  been 
made  by  Genth  and  Penfield:"  That  from  the  purest  material  gave: 
Ag  =  84.40  %  ;  Cu  =  .49  %  ;  S  =  11.36  % ';  8e  (iliff)  =  3.75  %.  The 
mineral  is  thus  an  argentite  with  an  eighth  of  its  S  replaced  bySe. 
Metadnnabarite  particles  dissenainated  through  barite  from  San  Joa- 
quin, Orange  Co.,  Cal.,  gave  the  same  authors :  Hg  =  85.89  ?&  ;  S  = 
13.69  %  ;  CI  =  .32  %.  The  mineral  supposed  to  be  leucopyrUe,^*  from 
Alexander  Co.,  N.  C,  is  lollingite,  whose  composition  is  Fe  =  70.83 ; 
Cu  =  tr ;  As  =  27.93  %  ;  S  =±=  77  %.  RuHle  crystals  with  the  habit 
of  cassiterite  are  found  in  the  quartz  decomposition  products  of  the 
orthoclase  from  West  Cheyenne  Cafion,  El  Paso  Co.,  Col.  They  are 
iron  black  with  a  density  of  4.249,  and  the  composition :  SnO,  =  1.40; 
TiO,  =  91.96 ;  Fe,0,  =  6.68.  The  quartz  decomposition  products  re- 
ferred to  yield,  upon  analysis: 

SiO,    AI3O,    Fe^O,    Na,0    K^O    Loss        Total 
96.63     .93         .85         tr.        .46      .95    =  99.82 

Pieces  of  a  large  danalite  crystal  from  the  same  locality,  give : 

SiO,    BeO    CuO    ZnO    FeO    MnO    S.    Loss    Total— O 
30.26    12.70    .30     46.20    6.81      1.22   5.49    .21        100.41 

The  danalite  is  associated  with  quartz,  astrophyllite  and  a  new  3rttrium 
calcium  fluoride  with  a  hardness  of  4  and  a  density  of  4.316.  Its  com- 
position  is :  CaO  =  1 9.41 ;  (Yt  Er)  ,0,  =  47.58,  etc  The  other  miner- 
als  whose  analyses  are  recorded  by  the  authors,  are :  altered  zircon 
(cyrtolUe)  from  Mt.  Antero,  CoL ;  lepidolUe,  from  Tanagama  Yama, 
Japan,  and  fuchsUe,  from  Habershaw  Co.,  Ga.  The  analyses  of  the 
lepidolite  End  fuchsite  follow : 

»»Sci.,Dec.  28J892,p.364. 

"  Amer.  Jour.  8ci.,  Nov.,  1892,  p.  881. 

"  Bull.  U.  S.  Geol.  Survey,  No.  74,  p.  26. 
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SiOj    AljO,  FjO,  MnO  MgO  CaO  Li^O  Na^O  K^O  H,0  Fl   CfjO,  CuO 
L.    63.34     17.76    8.25    2.77     .05    .37    4.60    1.55    10.90  .65  7.78 
F.   46.73    29.00    2.59  3.03  .26     9.25  6.04  2.73      .14 

Among  some  analyses"  made  in  the  laboratory  of  the  University  of 
Virginia  are  the  following,  which  are  of  interest  to  mineralogists : 
Cuproplumbite  from  Butte  City,  Montana,  analysed  by  De  Bell,  gave : 
Cu  =  61.32;  Pb  =  18.97;  8  =  17.77;  quartz  =  1.68;  corresponding 
to  5  Cu,  S.  Pb  S.  Calamine,  from  New  River,  Wythe  Co.,  Va.,  yielded 
Jones:  SiO,  =  25.33;  ZnO  =  67.15;  H,0  =  7.47;  Total  =  99.96. 
Parantiie,  from  a  pocket  in  a  corundum  vein  of  the  Hiawassee  Corun- 
dum mine,  Hayesville,  Clay  Co.,  N.  C,  is  associated  with  decomposed 
albite  and  various  chlorites.  It  is  in  rounded  blue-gray  lumps,  having 
a  density  of  2.75.    Analysed  by  Berkeley,  it  gave : 

SiO,      AI3O,      CaO      Na,0     -H^O        Total 
47.54     34.03     17.23      1.82        1.02  =  101.64 

North  American  Minerals. — Remarkably  large  crystals  of  sele- 
euite  have  been  found  by  Talmage"  in  the  drainage  area  of  one  of  the 
side  cafions  of  the  Tremont  River,  Wayne  Co.,  Utah.  Gypsum  in 
seams  cuts  through  the  sandstone  and  argillite  of  the  region  in  great 
profusion.  The  largest  crystals  of  the  minerals  were  in  9  geode-like 
cave,  left  exposed  as  a  hollow  mound  in  the  slope  of  a  hill.  The  inte- 
rior of  the  cave  was  studded  with  great  columns  and  slabs,  extending 
from  its  sides  sometimes  to  .a  distance  of  51  inches.  Many  of  the 
crystals  are  transparent  throughout  their  entire  length. 

Fairbanks"  describes  the  rubellite  and  lepidolite  of  southern  Califor- 
nia as  occurring  in  a  pegmatite  vein  cutting  norite  near.Pala,  west  of 
Smith's  Mt,  San  Diego  Co.  Besides  the  feldspar  and  the  quartz 
there  are  associated  with  the  two  minerals  above  mentioned :  musco- 
vite,  hematite,  and  green  and  black  tourmalines. 

A  few  very  fine  datholite  crytals  from  the  Lacy  Mine,  Loughboro, 
Ontario,  have  been  measured  by  Pirsson."  The  manner  of  their  occur- 
rence is  not  certainly  known,  but  they  appear  to  be  in  a  vein  penetrat- 
ing an  eruptive  rock.    The  crystals  are  described  as  the  finest  yet 

"  Amer.  Chem.  Jonr..  Vol.  XIV,  1892,  p.  620. 

"Science,  XXI,  1893,  p.  85. 

"lb.  XXI,  p.  36. 

"  Amer.  Jour.  Sci.,  Feb.,  1893,  p.  100. 
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found  in  America.  They  are  transparent,  yellowish,  and  in  size  the 
largest  measure  3  x  2.5  x  2  cm.  Their  habit  is  prismatic  parallel  to  a, 
and  each  individual  is  bounded  by  many  faces. 

In  and  upon  calcite  crystals  lining  some  of  the  geodes  of  Keokuk, 
Iowa,  Keyes"  announces  the  discovery  of  very  handsome  tufts  and 
radiating  masses  of  millerite. 

Beds  of  specular  hematite,  intermixed  with  martite,  are  reported  by 
HilP^  as  abundant  at  the  junction  of  diorite  and  limestone  in  many 
localities  within  the  State  of  Coahuila,  Mexico. 

Physical  Properties  of  Minerals. — A  series  of  new  determina- 
tions of  the  specific  heat  of  boracite  at  different  temperatures  is  reported 
by  Kroeker."  The  materials  experimented  upon  were  four  transpar- 
ent crystals  from  Linneberg,  one  piece  being  from  a  large  crystal  with 
a  cubical  habit,  and  the  others  fragments  of  dodecahedral  crystals.  In 
all  cases  it  was  found  that  the  specific  heat  of  the  mineral  varies  with 
the  temperature,  and  that  the  increment  of  variation  increases  rapidlj 
between  250*^-270°.  Below  270**  the  cubic  and  the  dodecahedral 
crystal  gave  similar  results,  above  this  temperature  the  results  are  dif- 
ferent. For  details  of  the  experiments  the  reader  must  be  referred  to 
the  author's  paper. 

Two  articles  of  interest  to  mathematically  inclined  physical  miner- 
alogists are  the  one  by  Pockels^  on  the  changes  effected  in  the  optical 
characterists  of  alum  and  beryl  by  pressure  acting  ip  a  single  direction, 
and  the  other,  by  the  same  author,*^  on  the  elastic  deformation  of  piezo- 
electrical  crystals  in  the  electrical  field. 

Traube"  finds  that  the  following  compounds,  all  of  which  form 
dextro-rotatory  solutions,  are  hemi-morphic,  viz. :  Sr  (ShO\(Gfifi^p 
Pb(SbOX(C,H,0,)„  and  Ba(SbO),(C,H,0,),+H,0.  All  are  also  tetar- 
tohedral — the  strontium  and  lead  compounds  being  the  first  examples 
of  hemimorphiotetartohedral  substances  crystallizing  in  the  hexagonal 
system,  and  the  barium  salt  the  first  instance  among  tetragonal  bodies. 

"  Amer.  Geologist,  XI,  p.  126. 

»8  Amer.  Jour.  Sci.  XLV.  p.  111. 

*»  Neues  Jahrb.  f.  Min.,  etc.,  1892,  p.  126. 

»  Neues  Jahrb.  f.  Min.,  etc.,  B.  B.  VIII,  p.  217. 

"Ib.B.  B.,  VIII,  p.  407. 

»2Ib.B.  B.,VIII,p.269. 
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One  of  the  micaB^  in  the  Mte.  Dor^  trachyte  is  an  anomite  with  an 
optical  angle  of  41®.  When  treated  with  boiling  hydrochloric  acid  it 
loses  its  greenish  color,  with  the  extraction  of  its  iron  and  magnesium, 
and  becomes  less  strongly  doubly  refracting.  After  an  hour's  treat- 
ment it  becomes  colorless  and  uniaxial,  when  its  optical  sign  is  nega- 
tive. 

Having  examined  seventy-one  uniaxial  minerals  with  respect  to  their 
heat  conductivity,  Jannetaz^  finds  that  only  five  contradict  his  law 
that  the  major  axis  of  the  isothermal  ellipsoid  is  parallel  to  the  direc- 
tion of  the  principal  cleavage,  and  the  minor  axis  normal  thereto. 

Instruments. — Laspeyres^  describes  a  modification  of  the  setting 
of  the  condenser  above  the  }>olarizer  of  the  microscope,  that  enables  the 
observer' to  change  rapidly  from  converged  to  parallel  light,  even  when 
an  object  is  being  examined.  The  lower  nicol  is  in  its  usual  position. 
The  condenser  is  imbedded  in  a  metal  strip  set  into  the  stage,  and 
sliding  easily  in  a  groove  prepared  for  it. 

A  goniometer  with  two  circles,  enabling  the  operator  to  measure 
nearly  all  the  planes  on  a  crystal  with  one  adjustment  of  the  latter,  is 
explained  in  detail  by  Goldschmidt,*  who  also  illustrates  its  use  by 
several  examples. 

«  Bull.  Soc.  Franc  d.  Min..  XV.  1892,  p.  97. 

>*  lb.  XV,  p.  183. 

»  Zeits.  J.  Kryst.,  XXI,  p.  266. 

"lb.,  p.  210. 
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ZOOLOGY. 

The  Molluscs  of  the  Water  Mains  of  Paris. — M.  Locard  has 
made  a  study  of  the  malacological  fauna  of  the  water  mains  of  Paris  as 
represented  in  the  material  now  in  the  possession  of  the  Geneva  Mu- 
seum. The  author  finds  that  the  collection  embraces  44  species  referable 
to  13  genera.  Among  them  are  four  new  species,  Dreissensia  paradoxa, 
D,  eurta,  D,  tumida  and  Amnieola  lutetiana.  Neither  Unios  or  Ano- 
dontas  are  found.  The  author  attributes  their  absence  to  the  absence  of 
fish  to  which  the  larvse  of  these  species  are  in  the  habit  of  attaching 
themselves. 

M.  Locard  notices  four  modifications  of  the  molluscs  in  the  water 
mains  of  Paris  from  the  original  types  whose  habitat  is  in  the  waters 
supplying  these  mains.  (1)  Diminution  of  size,  due  [to  absence  of 
light.  (2)  Decrease  of  coloration  owing  to  the  same  cause.  (3)  Modi- 
fications of  form,  generally  a  lengthening  of  the  shell,  due  to  the 
mechanical  action  of  a  steady,  rapid  current.  (4)  Appearance  of  the 
shells.  They  are  polbhed,  brilliant,  uniform,  developing  with  regular- 
ity in  a  constant  medium.    (Revue  Scientifique,  Oct.,  1898). 

The  Orthopterous  Insects  of  the  Galapagos  Islands. — The 
various  collections  of  orthopterous  insects,  the  result  of  nine  different 
explorations  of  the  Galapagos  Islands,  have  been  examined  by  Mr. 
Samuel  Scudder,  and  form  the  subject  of  a  paper  published  in  the  Bull. 
Harv.  Mus.  Comp.  ZooL,  Vol.  XXV.  The  author  notes  the  poverty 
of  this  Orthopteran  fauna.  In  all  there  are  but  25  species,  of  which  5 
are  cock-roaches,  which  can  in  no  sense  be  considered  endemic.  The 
remaining  15  include  7  new  species,  and  are  all  South  and  Central 
American  in  their  affinities.  A  large  proportion  of  the  forms  are  in- 
capable of  flight,  which  can  be  accounted  for  only  on  the  supposition 
that  the  Galapagos  are  of  recent  origin,  and  that  the  present  Orthop- 
teran fauna  is  derived  from  the  chance  advent  of  pregnant  females 
from  the  nearest  shore,  or  the  shores  which  currents  of  the  ocean  prac- 
tically make  the  nearest.  The  insect  incapable  of  flight  would  stand 
the  best  chance  of  reaching  the  island,  since  it  would  have  less  inclina- 
tion to  leave  its  floating  refuge,  and  thus  the  exceptfonal  pro}9brtion  of 
subapterous  forms  is  explained. 

An  Axillary  Pocket  in  Certain  Chameleons.— In  examining 
a  collection  of  Reptiles  sent  from  Madagascar  to  the  Natural  History 
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Museum  of  Paris,  M.  Moequard  discovered  a  pocket  in  the  armpit  of 
certain  species  of  Chameleons,  a  character  hitherto  unnoticed.  This 
pocket  is  formed  by  the  invagination  of  the  skin,  and  is  about  4  mm. 
in  depth,  with  an  orifice  of  2  mm.  in  diameter,  varying  slightly  in  size 
in  different  species. 

This  character  appears  to  be  constant  in  certain  species  only  of 
Chameleons  peculiar  to  Madagascar  and  the  neighboring  islands  of 
Mauritius  and  Bourbon,  for  it  does  not  appear  in  all  of  them,  nor  is  it 
found  in  the  Chameleons  of  the  Continent,  except  in  C,  vulgaris  in 
which  a  rudimentary  pocket  can  be  discerned.  It  is  found  also  in 
Rampheoleon  spectrum,  a  west  African  species,  while  not  a  trace  of  the 
character  can  be  seen  in  R.  keratenii,  which  belongs  on  the  eastern 
coast. 

M.  Moequard  considers  this  character  of  specific  importance,  and 
recommends  its  use  in  determining  different  species  of  Chameleons. 
(Compte-rendu  8oc.  Philom.,  Paris,  July,  1893.) 

The  Origin  of  the  Human  Face. — In  two  short  essays  entitled 
The  Origin  and  Evolution  of  the  Human  Face  and  Descent  of  Facial 
Expression,  Dr.  Alton  H.  Thompson  gives  a  compilation  of  the  litera- 
ture of  the  subject  with  some  original  notes.  His  comments  are  intelli- 
gent and  show  a  just  appreciation  of  the  idea  of  evolution.  In  the  first 
essay  the  author  keeps  in  view  the  point  that  the  face  and  the  brain 
were  developed  collaterally,  and  the  high  perfection  of  the  face  in  man 
is  due  to  his  high  brain  development. '  The  second  essay  is  a  contribu- 
tion toward  finding  a  scientific  basis  for  the  study  of  physiognomy  and 
expression.  Some  of  the  varieties  of  feature  of  the  human  face  are 
traced  back  to  their  animal  origin,  and  the  inheritance  of  emotional 
expression  from  the  lower  animals  is  touched  upon.  The  essay  is 
based  on  the  facts  of  both  phylogeny  and  ontogeny,  and  is  an  excellent 
synopsis  of  what  has  been  written  on  the  subject,  to  which  several  im- 
portant original  thoughts  are  added. 

The  Ground  Squirrels  of  the  Mississippi  Valley. — In  a 
paper  recently  published  by  the  United  States  Department  of  Agri- 
culture, Mr.  Vernon  Bailey  describes  the  food  habits  and  distribution 
of  the  five  species  of  Spermopbilus  found  in  the  Mississippi  Valley.  In 
addition,  he  summarizes  the  best  methods  of  holding  them  in  check,  the 
preference  being  given  to  the  use  of  bisulphide  of  carbon.  The  essay 
is  handsomely  illustrated.  (Bull.  No.  4,  Div.  Ornith.  Mam.  U.  8. 
Dept.  Agri.,  1893.) 
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Zoological  News. — Three  new  species  of  Annelids  from  the  New 
Jersey  coast  are  described  and  figured  by  Mr.  J.  P.  Moore.  Clymnella 
elongaia,  a  tube  dweller ;  Eulalia  lobulata,  so-called  from  the  lobulated 
appearance  of  the  peculiar  tentacular  appendages;  and  Eraciabrm- 
comis,    (Contributions  Zool.  Lab.  Univ.  Penna.,  Vol.  I,  1893. 

In  a  report  on  the  Aquatic  Invertebrate  Fauna  of  Wyoming  and 
Montana,  Mr.  S.  A.  Forbes  describes  and  figures  several  new  species 
and  varieties.  The  list  comprises  5  Cladocera,  1  Ostracoda,  8  Cope- 
poda,  2  Rotifera  and  1  Protozoa.  The  investigation  of  this  fauna  was 
made  with  a  view  to  stocking  the  lakes  of  Yellowstone  Park  with  game- 
fishes.  During  the  years  1890  and  '91,  66  localities  were  visited,  and 
the  material  gathered  amounted  to  460  collection  numbers.  (Bull.  U. 
S.  Fish  Commissioners  for  1891). 

Vertebrata. — The  Zool.  Dept.  of  the  Michigan  Agri.  Exp.  Station 
has  issued  an  illustrated  list  of  the  Birds  of  that  State  prepared  by  Mr. 
A.  J.  Cook.  The  author  has  adopted  the  arrangement  of  the  Am. 
Omith.  Union,  and  has  appended,  in  parenthesis,  the  nun^ber  of  the 
species  as  given  in  Coues'  Key  and  Check-List.  A  r^um6  of  the  spe- 
cies show  that  the  bird  fauna  of  Michigan  includes  the  Boreal,  the 
Transition  and  the  Sonoran.  The  large  lakes  attract  many  birds  that 
are  usually  maritime,  while  the  prairies  and  woodlands  in  the  southern 
part  of  the  State  afibrd  a  habitat  for  the  prairie  birds  and  a  loDg 
Ibt  of  woodland  warblers.  All  species  of  doubtful  occurrence  have 
been  excluded  from  the  list.  So  far  as  observation  permits,  the  author 
has  given  the  food  babits  of  the  species  described.  An  extensive  bibli- 
ography appended  to  the  introduction  adds  to  its  value  to  the  Ornith- 
ologist. 

Mr.  Grerrit  S.  Miller  calls  attention  to  the  rediscovery  of  the  gopher 
— Thomomya  hulbivorvs — at  Beaverton,  Oregon.  This  animal,  de- 
scribed sixty  years  ago  by  Richardson  under  the  name  DiplotkmA 
bulbivorum,  has  been  entirely  unknown  to  naturalists  until  the  present 
day.    (Proceeds.  Biol.  Soc.  Wash.,  Aug.,  1893). 
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EMBRYOLOGY.^ 

Frog  Eggs  under  Pressure— Professor  G.  Born»  describes  some 
interesting  experiments  made  upon  cleaving  eggs  of  the  frog.  The 
eggs  were  subjected  to  pressure  by  confinement  between  glass  plates 
that  pressed  upon  the  jelly  about  the  egg  and  flattened  out  the  egg 
itself  so  that  its  diameters  were  as  2  to  3  or  even,  in  extreme  cases,  as 
lto2. 

The  eggs  were  put  between  the  plates  before  fertilization  and  could 
thus  be  arranged  carefully  with  reference  to  the  relative  position  of  the 
main  axis  of  the  egg  and  the  surface  of  pressure.  Glass  strips  between 
the  glass  plates  kept  these  apart  a  certain  distance,  say  1*4  mm. 

Under  these  conditions  cleavage  takes  place  and  the  medullary  folds 
may  arise  and  even  close  over. 

If  the  eggs  stand  in  their  normal  vertical  position — i.  e.,  with  the 
dark  side  uppermost  and  the  horizontal  plates  press  then  thus  in  a 
direction  paraJlel  to  the  chief  or  vertical  axis  of  the  egg,  the  following 
departures  from  the  normal  cleavage  take  place. 

The  third  cleavage  is  not,  as  normally  would  occur,  by  a  horizontal 
furrow  at  right  angles  to  the  first  and  second  furrows,  but  by  two  verti- 
cal furrows  on  either  side  of  and  parallel  with  the  first  furrow.  The 
planes  of  the  1st,  2d  and  3d  cleavages  are  thus  all  at  right  angles  to 
the  pressing  plates.  This  is  true  also  of  the  4th  cleavage  which  is 
accomplished  by  two  planes  parallel  to  the  2d  cleavage  plane  and  at 
right  angles  to  the  first. 

In  such  ^gs,  kept  under  pressure,  the  blastopore  and  subsequently 
the  medullary  folds  appear  upon  the  under  side  of  the  egg ;  the  ven- 
tral part  of  the  embryo  is  upward  in  these  compressed,  fixed  eggs. 

If  the  eggs  are  arranged  so  as  to  be  squeezed  from  the  sides,  are 
compressed  between  plates  parallel  to  the  main  axis  of  the  egg^  which 
stands  vertically,  then  the  following  unusual  cleavage  phenomena- are 
seen. 

The  first  plane  being  as  usual  vertical,  is  also  at  right  angles  to  the 
pressing  plates ;  the  second  is  not  vertical  as  normally  would  be  the 
case,  but  horizontal.  The  third  cleavage  is  often  expressed  by  two 
planes  parallel  to  the  first,  while  the  fourth  may  be  parallel  to  the  sec- 
ond. 

1  Edited  by  Dr.  E.  A.  Andrews,  Baltimore,  Md. 

•Anatomischcr  Anzeiger,  VIII,  Aug.  6,  '93,  pp?.  609-627. 
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These  departures  from  the  normal  might  be  due  to  the  direct  efieet 
of  the  pressure  acting  upon  the  dividing  nuclei  or  else  to  the  secondary 
effects  brought  about  through  the  change  of  form  the  egg  suffers  under 
the  pressure. 

While  Pfliiger  was  inclined  to  regard  the  pressure' as  acting  directly, 
as  determining  the  direction  in  which  the  nucleus  could  most  easily 
elongate,  the  author  thinks  that  the  change  of  form  of  the  protoplasm 
is  the  determining  cause  of  the  new  arrangement  of  the  cleavage 
planes.  He  thinks  that  these  phenomena  may  be  brought  under  the 
rule  formulated  by  O.  Hertwig,  that  in  dividing  the  nucleus  tends  to 
get  into  the  center  of  its  field  of  action,  the  surrounding  protoplasmic 
mass,  and  places  itself  so  that  its  poles  are  toward  the  largest  masses  of 
protoplasm. 

It  is  thus  not  the  pressure  which  directly  alters  the  position  of  the 
nuclear  spindle  but  the  forced  change  of  form  of  the  protoplasm  of  the 
cell  which  necessitates  an  adjusted  position  of  nucleus  and  hence  a  sub- 
sequent change  in  the  direction  of  the  cleavage. 

If  the  author  succeeds  in  making  out  in  detail  this  mass  efilect  of 
these  distorted  cells  we  would  seem  to  have  additional  reason  for 
regarding  the  nucleus  as  of  less  value  than  the  protoplasm  in  the  dete^ 
mi  nation  of  form. 

Embryology  of  Chiton. — Dr.  M.  M.  Metcalf  studied  the.  embry- 
ology of  Chiton  marmoratua  and  C,  squamasua  at  Jamaica,  where  the 
Marine  Laboratory  of  the  Johns  Hopkids  University  was  located  in 
1891.  An  account  of  the  breeding  habits,  methods  of  studying  the 
small  opaque  eggs  (use  of  hardening  liquids,  hypochlorite  of  soda  to 
remove  the  chorion  and  yolk,  etc.)  and  a  detailed,  illustrated  descrip- 
tion of  the  cleavage  andgastrulation  is  given  in  the  last  number  of  the 
Studies  of  the  Biological  Laboratory,  Baltimore,  October,  1893. 

The  eggs  were  obtained  from  specimens  kept  in  aquaria ;  both  eggs 
and  sperm  are  dbcharged  for  a  period  of  two  hours  or  more  after  a 
time  of  active,  sexual  excitement.  The  males  and  females,  howeveri 
do  not  approach  one  another  but  seem  to  give  off  the  sexual  cells 
under  the  stimulus  of  some  unknown  influence. 

The  cleavage  is  described  and  figured  in  great  detail  chiefly  from 
surface  views  of  living  eggs,  and  from  reconstruction  of  sections  up  to 
the  forty  cell  stage.  The  gastrulation  also  is  given  in  detail  and  pre- 
sents interesting  features  with  reference  to  the  slit  like  form  of  the 
blastopore  in  Peripatus.  Later  stages  are  reserved  for  subsequent 
work.  In  general  the  results  here  given  confirm  the  work  of  Kowa- 
levsky. 
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Lithium  Monsters. — Curt  Herbst'  has  continued  his  work* 
upon  the  action  of  salts  upon  echinoderm  larvae  and  publishes  a  full 
account,  with  careful  figures,  of  the  various  abnormal  or  monstrous 
larval  forms  produced  by  the  action  of  very  dilute  solutions  of  lithium 
chlorid. 

Both  Sphserechinus  and  Echinus  give  results  though  Asterius,  and 
presumably  other  animals,  act  differently  or  not  at  all  under  the  influ- 
ence of  this  salt. 

The  eggs  are  fertilized  and  then  put  into  sea  water  containing  2i% 
of  the  lithium  solution.  This  solution  itself  is,  however,  very  weak, 
only  3'8  g  Li  CI  to  100  cm  hydrant  water. 

The  blastulas  that  arise  from  these  eggs  have  thick  walls  with  the 
inner  end  of  their  cells  much  vacuolated  at  first,  but  as  they  enlarge 
become  elongated  vesicles  with  thin  walls.  This  vesicle  becomes  con- 
stricted into  two,  more  or  less  separate ;  one  has  a  thicker  wall  and 
long  cilia,  the  other  a  thinner  wall  and  short  cilia.  Between  the  two 
an  intermediate,  connecting  vesicle  may  subsequently  be  interpola- 
ted. 

Now  it  is  evident  that  one  of  the  vesicles,  the  one  with  thin  cells  of 
long  cilia  represents  the  ectodermal  part  and  the  other  vesicle,  the 
thick  walled  one,  the  entodermal  part  6f  a  gastrula  turned  inside  out ; 
for  there  are  all  transition  stages  between  these  double  vesicles  and 
what  the  author  calls  exogastrulse.  These  are  evidently  gastrulas  in 
which  the  entodermal  tube  protrudes  as  a  closed,  thick  walled  process 
just  as  would  be  formed  if  the  entoderm  grew  outward  instead  of 
inward  as  normally  happens. 

Livagination  being  due  to  a  rapid  growth  of  a  zone  of  cells  on  the 
vegetative  side  of  the  blastula  we  need  but  have  the  direction  of  growth 
changed,  by  the  lithium  salt,  to  produce  such  an  exogastriila.  If  this 
zone  of  growth  extend,  under  the  influence  of  the  salt,  more  and  inore 
over  the  vegetative  side  of  the  blastula  there  will  result  a  more  typical 
lithium  larvae,  or  stages  between  it  and  the  exogastrula.  Finally 
some  casea  arise  in  which  it  seems  that  this  zone  extends  all  over  thei 
blastula ;  such  larvse  are  mere  single  vesicles  of  entoderm  I  There  is 
thus  a  conversion  of  what  would  normally  form  outside  and  inside, 
ectoderm  and  entoderm,  of  the  gastrula,  into  what  may  be  styled  ento- 
derm only. 

The  author  thus  agrees  with  Driesch  in  regarding  the  cells  of  the 
early  larvae  as  omnipotent  in  their  capabilities;  they  may  become 

•Mitth.  Zool.  Sta.  Ncapcl.  II. 

*Sce  American  Naturalist,  March,  1893. 
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ectoderm  or  entoderm ;  the  idioplasm  is  not  early  divided  qualitatively 
amongst  the  cells  as  Raux  and  as  Webmann  maintain.  This  same 
lack  of  differentiation  is  shown,  the  author  holds,  by  certain  other 
abnormalities  sometimes  produced  when  the  embryos  are  subject  to  the 
action  of  lithium.  Thus  larvse  may  be  reared  in  which  the  arms  and 
ciliated  band  are  formed  in  abnormal  places,  from  cells,  apparently, 
which  would  not  normally  form  such  structures  at  all,  i.  e.,  cells  have 
been  induced  to  form  what  they  would  not  be  able  to  form  were  they 
really  specialized. 

From  the  wealth  of  observation  upon  the  action  of  lithium  at  differ- 
ent stages  of  larval  life  exposed  for  different  periods  to  this  action  we 
can  select  only  one  of  the  interesting  facts  that  result,  namely,  that  the 
action  of  this  salt  does  not  cease  when  the  egg  is  removed  from  the 
salt  into  pure  sea  water.  Under  some  conditions  such  eggs  may  continue 
to  develop  along  the  abnormal  direction  or  may  begin  to  form  lithium 
larvae,  though  as  far  as  can  be  seen  they  are  perfectly  normal  when 
removed  from  the  salt  into  the  sea  water.  Such  facts  militate  against 
the  author's  former  assumption  of  the  direct  action  of  these  salts  in 
modifying  the  osmotic  penetrability  of  the  egg  protoplasm  and  show 
that  the  action  is  a  more  subtle,  unknown  one. 

The  author  argues  that  the  entoderm  cells  of  the  blastula  have  the 
property  of  taking  up  and  holding  the  lithium  salt  to  a  greater  extent 
than  do  the  ectoderm  cells.  In  some  unknown  way  this  is  connected 
with  their  unusual  mode  of  growth. 

It  is  important  to  note  that  the  eggs  of  different  individuals  react  to 
quite  different  extents,  different  degrees,  to  the  stimulus  produced  by 
the  same  amount  of  the  lithium  salt. 

Mechanics  of  Embryology. — Hans  Driesch^  adds  four  more 
chapters  to  his  six  previous  contributions  to  this  subject. 

The  first  treats  of  the  results  obtained  when  the  eggs  of  Sphserechi- 
nus  are  put,  about  twenty-six  hours  after  fertilization,  into  water  that 
is  kept  for  eighteen  hours  in  a  warm  chamber  heated  at  30^  C. 

The  larva  that  result  are  blastulas  with  a  protruding  tube  on  one 
side ;  in  fact  the  increased  temperature  has  brought  about  the  same 
result  as  Herbst  obtained  by  the  use  of  lithium  salt,  the  gastrulations 
begin  in  an  inverted  sense,  the  entoderm  grows  outward  instead  of 
inward.  Such  exogastrulce  when  removed  to  cooler  water  continue  to 
live  and  may  form  plutei  with  long  entodermal  tubes  attached ;  in  each 
case  the  entodermal  tube,  or  more  properly  closed  pouch,  is  divided 

*Milth.  Zool.  Station  Neapel  II.    1893. 
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into  three  regions  as  it  would  be  if  it  grew  inside  the  ectodermal  vesi- 
cle or  body  wall. 

The  entodermal  tract  remains  small— does  not  swell  out  as  in  the 
lithium  larvfie — and  ultimately  shrinks  and  falls  off. 

In  this  way  anenteria  are  formed,  or  plutei  having  no  entoderm. 
Yet  in  these  there  is  formed  a  small  oral  invagination  without  the 
presence  of  the  entoderm.  Such  anenteria  lived  a  week,  but  did  not 
regenerate  the  digestive  tract. 

The  second  chapter  deals  with  the  effects  produced  by  water  con. 
twining  less  than  the  normal  percentage  of  salts.  Eggs  of  Echinus  as 
soon  as  fertilized,  are  put  into  sea  water  to  which  fresh  water  has  been 
added  in  the  proportion  of  45*5 ;  after  five  minutes  they  are  transferred- 
to  40-10  and  then  3515  and  so  on  to  2525. 

The  eggs  swell,  cleave  normally  in  45*5  but  abnormally  in  4010  and 
35*15 ;  while  in  30*20  only  the  nuclei  divide  ;  in  weaker  solutions  the 
eggs  die.  The  abnormal  cleavage  above  mentioned  consists  in  the 
unequal  size  of  the  cells  formed  in  the  eight  cell  stage.  Here  there  are 
2  to  4  cells  so  small  that  they  may  be  called  micromeres.  In  the 
weaker  solution,  3515,  there  is  added  the  shifting  of  the  cells  into  a 
tetrahedral  arrangement  not  otherwise  present. 

Having  thus  produced  apparent  micromeres  by  varying  the  percent, 
age  of  salts  in  the  sea  water,  the  author  regards  the  normal  micromeres 
as  not  essentially  different  from  the  macromeres  in  their  nuclei  or  idio. 
plastic  parts,  but  as  merely  a  result  of  the  activity  of  the  protoplasm ; 
protoplasm  may  be  effected  by  external  agencies  so  as  to  make  micro- 
meres when  they  are  not  predetermined  by  any  character  of  the 
nuclei. 

The  third  section  takes  up  his  previous  conclusions  as  to  the  inter- 
changeableness  of  the  ectoderm  and  entoderm  in  their  beginning. 
Not  satisfied  with  the  facts  formerly  relied  upon  to  show  that  what 
would  be  ectoderm  cells  could  form  entoderm  and  vice  versa,  attempts 
were  made  to  determine  the  relation  between  the  position  of  the  micro- 
meres and  the  place  of  origin  of  the  entodermal  invagination.  But 
the  experiment  failed,  sipce  the  e^gs  revolved  in  the  capillary  tubes  in 
which  they  were  reared  and  so  made  conclusions  invalid.  A  second 
series  of  experiments  was  successful  in  showing  the  independence  of 
micromeres  and  entoderm  and  also  in  demonstrating  that  cells  normally 
destined  to  form  the  vegetative  side  of  a  blastula  could  form  a  complete 
larvse,  while  cells  that  should  have  formed  the  other  half  of  the  blas- 
tula could  also  form  a  complete  larvae. 

These  experiments  consisted  in  shaking  off  one  or  the  other  sets  of 
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cells  in  the  sixteen  cell  stage,  after  the  eg^  membrane  had  been 
removed.  At  this  stage  there  are  eight  equal  cells,  of  the  v^tative 
region,  four  large  cells  and  four  micromeres  of  the  animal  region. 
Complete  pleuti  arise  when  the  micromeres  are  absent ;  when  only 
some  of  the  above  8  negative  cells  are  present. 

The  facts  in  connection  with  the  author's  previous  experiments  upon 
compressed  eggs  show,  he  thinks,  that  the  nuclei  of  a  cleaviug  egg  are 
equivalent  and  that  the  germ  layers  are  not  separated  during  cleavage 
by  any  qualitative  nuclear  divisions. 

The  presence  of  micromeres  is  shown  to  be  unnecessary  for  the  for- 
mation of  an  echinus  gastrula. 

(Some  attempts  to  form  fusions  of  cleaving  eggs  are  mentioned  here, 
though  they  were  not  successful ;  the  eggs  adhered  (after  treatment 
with  chloroform)  but  eventually  separated  again). 

The  last  chapter  deals  with  some  fundamental  questions  and  results 
reached  by  this  mode  of  investigation. 

The  outcome  of  all  the  author's  work  is  in  opposition  to  the  views 
held  by  Roux  and  Weismann,  for  it  is  shown  that  the  cleaving  ^g,  at 
least  in  these  echinoderms,  is  not  differentiated  as  regards  its  nuclei 
which  are  all  alike  in  quality.  Not  so  the  protoplasm  of  the  eggs 
which  the  author  maintains  must  be  anisotropic  from  the  first,  must 
possess  a  differentiation  in  direction  so  that  all  of  it,  or  a  part  of  it 
when  removed,  acts  like  a  stimulus  in  producing  the  first  differentia- 
tion of  form,  which  is  the  first  difference  between  the  ends  of  th^  main 
axid  of  the  larvae.  When  the  larva  becomes  bilateral  this  is  due  to  a 
like  direct  specialization  in  the  protoplasm,  finding  its  expression  in  the 
difference  seen  between  the  dorsal  and  ventral  sides  of  the  larvae. 

Some  organs  may  owe  their  position  directly  to  this  determined  axiid 
condition,  others  may  arise  from  more  indirect  causes,  from  stimul- 
that  come  either  from  other  separate  organs  or  from  without  the  organi 
ism. 

Cells  become  this  or  that  according  to  their  position ;  the  organs 
ari^  as  functions  of  the  positions  of  the  cells  forming  these  organs. 
Thus  is  the  peculiar  half-dead  embryo  Roux  obtained  in  the  case  of 
the  frog ;  the  cells  are  forced  to  remain  in  their  original  or  normal 
positions  by  the  presence  of  the  dead  half-embryo ;  if  this  were  away 
the  cells  could  rearrange  themselves  and  so  coming  into  new  positions 
would  form  one  complete  embryo,  not  a  half  embryo. 

The  evolution  of  form  in  an  individual  is  the  result  of  stimuli  and 
reactions  of  a  complex  interacting  nature.  These  only  are  investigated 
in  "  entwicklungsmechanische  studien. "      The  primal  origin  of  form 
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lies  in  the  ovum ;  the  ontogeny  is  not  true  epigenesis  but  rather  an 
•evolution,  since  the  protoplasm  at  the  first  has  a  tendency  toward  direc- 
tion, is  an-isotropic ;  this  initiates  the  subsequent  actions  and  interact- 
ions of  parts. 

This  branch  of  biological  study  thus  leads  back  only  to  something 
having  determined  form,  not  to  a  physicochemical  starting  point ;  the 
problems  of  morphology  are  not  physicochemical  problems. 
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ENTOMOLOGY.^ 

Lycaenid  larva  on  Atriplex. — On  July  6,  1892,  I  beat  several 
small  lycsenid  larvsa  from  Atriplex  eaneseens,  12  miles  north  of  Cedar 
Banch,  Arizona,  on  the  stage  road  from  Flagstaff  to  the  Grand  CafioD. 
The  larvae  were  of  almost  the  same  shade  of  color  as  the  bush  and 
leaves,  of  a  very  light  whitish-green,  thus  easily  escaping  detection.  If 
I  am  not  mistaken  they  fed  on  the  underside  of  the  leaves. 

Description  of  larva, — Length  (in  strongly  curved  position),  5  mm.; 
width,  2i  mm.  Thirteen  jointed,  strongly  curved  (after  immersion  in 
alcohol),  arched,  broad,  somewhat  flattened,  tapering  to  liead,  more 
rounded  posteriorly.  In  color  pale  whitish-green,  head  shining  jet 
black ;  a  median  dorsal,  and  two  lateral  rows  (one  on  each  side)  of  red- 
dish spots,  one  spot  to  each  segment,  on  segments  3  to  10 ;  those  on  ante- 
rior segments  much  fainter  usually,  especially  the  lateral  ones.  Often 
a  faint  row  of  smaller  spots  ventrad  of  the  lateral  row.  Head  very  small 
compared  with  other  segments,  hardly  more  than  one-third  the  width  of 
the  prothoracic  segment,  within  which  it  is  usually  retracted;  sub- 
hemispherical  in  shape,  convex  dorsally,  glabrous,  well  polished  and 
shining.  All  the  other  segments  thickly  covered  with  minute  short 
white  spine-like  tubercles,  with  a  less  number  of  similar  black  ones 
interspersed.  These  extend  on  the  ventral  portion,  which  is  besides 
clothed  with  some  short  whitish  hairs  along  sides  and  on  prolegs.  The 
anterior  portion  of  dorsum  of  prothoracic  segment  is  furnished  with 
more  numerous  and  larger  short  and  stout  black  spines.  Prothoracic 
segment  subtriangular  in  outline  from  above,  a  little  rounded  in  £ront» 
widening  behind ;  segments  3  to  6  widening  posteriorly,  each  wider  than 
its  predecessor;  segments  7  to  10  about  equal  in  width,  a  little  wider 
than  6  ;  11  and  12  gradually  narrowing  from  10 ;  13  considerably  nar- 
rower than  12  (in  some  specimens  regularly  narrowing  from  12), 
rounded  posteriorly,  with  a  terminal  somewhat  narrower  and  partially 
free  joint  which  bears  the  terminal  or  anal  pair  of  prolegs.  Segments 
3  to  8  each  gathered  into  a  transverse,  slightly  curved,  more,  or  leas 
hump-like  ridge  on  dorsum,  the  prothoracic  segment  with  a  strongly 
anteriorly  bent  one,  segments  9  to  11  hardly  humped,  segments  5  to  8 
usually  most  strongly  so.  Eyes  represented  by  five  small  glassy  simple 
eyes,  four  of  them  arranged  in  a  semicircle  with  the  outside  antero- 
dorsad,  the  fifth  postero-ventrad  of  the  four.  Mandibles  minute, 
'Edited  by  Prof.  Clarence  M.  Weed,  New  Hampshire  College,  Durham,  N.  H* 
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7-toothed  (6-notched)  on  the  very  broadened  and  circular  apical  mar- 
gin, brownish.  Other  trophi  light  colored.  ^  Spiracles  somewhat  raised, 
situated  on  side  posteriorly  of  prothoracic  segment,  and  on  sides  of 
segments  5  to  12,  those  on  11  and  12  situated  higher  up  on  dorsum  and 
more  removed  from  the  lateral  margin.  Three  pairs  of  short  hook-like 
true  or  thoracic  legs ;  and  five  pairs  of  fleshy  prolegs,  on  segments  7  to 
10  and  terminal  joint  of  13. 

I^ote. — The  segment  which  is  called  a  terminal  joint  of  segment  13 
may  perhaps  be  regarded  as  the  thirteenth  segment.  In  this  case  the 
slightly  hood-like  or  flap-like  portion  which  projects  over  it  from  the 
twelfth  segment  would  necessarily  be  regarded  as  a  posterior  develop- 
ment of  that  segment.    . 

Described  from  3  specimens.  Color  noted  in  life.  Arizona.  The 
special  organs  described  by  Mr.  W.  H.  Edwards,  in  his  second  volume 
of  the  Butterflies  of  North  America,  as  found  on  segments  11  and  12 
of  the  larva  of  Lyccena  pseudargiolus,  are  also  present  in  the  above 
larvae  on  Airiplex.  The  median  transverse  opening  on  11  is  very  plain, 
but  the  two  retracted  tubes  on  12  do  not  show  as  plainly  as  figured  by 
Mr.  Edwards.  These  latter  show  very  much  more  plainly  in  lycsenid 
larvse  which  I  have  taken  in  southern  New  Mexico  on  mesquite  in 
May.  — C.  H.  Tyler  Townsend. 

Honey  Adulterations. — There  has  been  in  the  past  much  differ- 
ence of  opinion  among  chemists  and  beekeepers  concerning  the  detect- 
tion  of  honey  adulterations  by  chemical  methods.  To  obtain  more 
definite  information  on  the  subject  Professor  A.  J.  Cook  recently  had 
samples  of  a  large  number  of  kinds  of  honey  analyzed  by  Professor  H. 
W.  Wiley  of  the  XJ.  S.  Department  of  Agriculture,  Professor  R.  C. 
Kedzie  of  the  Michigan  Agricultural  College,  and  Professor  M.  A. 
Scovell  of  the  Kentucky  Agricultural  Experiment  Station.  The 
results  of  these  analyses  are  published  in  Bulletin  96  of  the  Michigan 
Station,  and  from  them  Professor  Cook  draws  these  conclusions : 

1.  That  chemists  can  easily  detect  adulteration  of  honey  by  use  of 
glucose,  in  all  cases  where  it  is  likely  to  be  practiced.  The  same  would 
be  true  if  cane  sugar  syrup  were  mixed  with  the  honey. 

2.  That  a  probable  method  to  distinguish  honey  dew  honey  from 
honey  adulterated  with  glucose  has  been  determined  by  these  analyses. 
The  right-handed  or  slight  left-handed  rotation  together  with  the  large 
amount  of  ash,  and  small  amount  of  invert,  sugar  indicate  honey  dew 
honey.  As  honey  dew  honey  will  never  be  put  onto  the  market,  this 
question  is  of  scientific  rather  than  practical  importance. 
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8.  As  yet  the  chemist  is  unable  to  distinguish  between  cane  suga 
ajrup  honey — by  which  we  mean  cane  sugar  syrup  fed  to  the  bees  and' 
transformed  by  them  into  honey,  and  not  cane  syrup  mixed  with  honey, 
which  is  adulteration  pure  and  simple,  though  a  kind  not  likely  to  be 
practiced — and  honey  from  flowers.  As  the  best  cultivated  taste  can. 
not  thus  distinguish,  this  seems  of  slight  importance.  If  it  should  prove 
to  be  important  to  be  able  to  distinguish  them  it  is  probable  that  the 
chemist  will  discover  the  means,  as  chemistry  has  very  delicate  eyes^ 
and  can  usually  search  out  very  slight  differences. 

North  American  Noctuidae. — Professor  Smith  has  furnished  a 
striking  example  of  his  industry  as  a  student  of  the  Noctuidse  in  his 
recent  catalogue'  covering  424  pages,  which  are  nearly  all  devoted  to 
the  catalogue  proper.  The  preface  consists  of  a  statement  of  the  col. 
lections  in  America  and  Europe  examined  by  the  author,  with  explana. 
tions  of  the  methods  adopted  in  preparing  the  catalogue.  This  is 
followed  by  an  index  of  authors  and  works  cited,  and  the  bulletin 
closes  with  a  very  complete  index  in  which  every  name  used  in  the 
body  of  the  bulletin  is  included.  This  index  covers  25  double-column 
pages  in  small  type  which  will  give  some  idea  of  the  extent  of  the  fiimily 
and  the  completeness  of  the  catalogue. 

Recent  Bulletins. — The  entomologists  of  the  experiment  stations 
continue  active  in  issuing  publications  concerning  injurious  insects. 
The  subjects  chosen  cover  a  wide  range,  and  while  much  of  the  matter 
consists  of  a  republication  of  existing  information — a  legitimate  func- 
tion of  the  stations — a  good  deal  of  original Icnowledge  is  being  brought 
out.  In  Bulletin,  32  of  the  West  Virginia  Station,  Mr.  A.  D.  Hopkins 
presents  a  catalogue  of  the  Forest  and  Shade  tree  insects  of  that  State. 
The  list  includes  494  species,  only  a  part  of  them,  however,  being 
injurious,  the  others  being  parasitic  or  predaceous,  or  living  under  the 
bark  of  fallen  logs.  Mr.  Hopkins  has  paid  special  attention  to  the 
Scalytidse  and  is  accomplishing  valuable  results  in  their  study. 

In  Bulletin  No.  24  of  the  Colorado  Station  Professor  C.  P.  Gillette 
treats  of  "  A  few  Common  Insect  Pests."  The  species  discussed  are 
enemies  of  cabbages,  onions  and  other  garden^rops.  A  Thripe,  doubt- 
fully identified  as  T.  driatus  Osborn  is  reported  to  do  serious  injury  to 
onions. 

*  A  catalogue,  bibliographical  and  synonymical,  of  the  species  of  moths  of  the 
Lepidopterous  superfamily  Noctuidae  found  in  Boreal  America.  With  critical  notes, 
by  John  B.  Smith,  Sc.  D.,  Bull.  U.  S.  Nat.  Museum.  No.  44. 
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In  Bulletin  98  of  the  Michigan  Station  Mr.  G.  C.  Davis  briefly  dis- 
cusses locusts  (Acrididcd)  and  the  Horn  Fly  (^Hcsmatobia  serratd)^  while 
in  Bulletin  96  of  the  same  Station  Professor  A.  J.  Cook  discusses  Honey 


Professor  J.  B.  Smith  has  recently  sent  out  two  bulletins  from  New 
Jersey.  In  No.  95  he  announces  that  Brood  XII  of  the  Periodical 
Cicada  is  du6  in  New  Jersey  next  year,  and  is  likely  to  appear  all  over 
the  state,  though  more  abundantly  in  the  northern  and  eastern  counties. 
He  suggests  that  no  pruning  or  budding  be  done  this  fall  or  next 
spring,  leaving  abundance  of  surface  for  oviposition.  This  is  an  excel- 
lent example  of  the  value  of  entomological  prognostication. 

Bulletin  94  discusses  "Insects  injurious  to  Cucurbs"  in  a  practical 
way  that  is  syre  to  be  appreciated  by  New  Jersey  farmers. 
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PROCEEDINGS  OF  SCIENTIFIC  SOCIETIES. 

Natural  Science  Association  of  Staten  Island. — June  10, 
1893. — Mr.  Wm.  T.  Davis  exhibited  specimens  of  Iva  frutescens  and 
read  the  following  paper  upon  "  The  Influence  of  the  Past  Winter 
on  the  High- Water  Shrub.  " 

An  examination  of  the  High- Water  Shrabs,  (Iva frutescens,)  during 
the  past  few  days,  has  disclosed  an  interesting  fact,  which  is  no  doubt 
entirely  due  to  the  severe  weather  of  the  past  winter.  A  glance  along 
the  meadow  creeks  show,  as  yet,  but  a  gray  line  of  bushes  with  numer- 
ous short  sprouts  starting  either  at  their  roots  or  a  few  inches  above 
them  on  last  year's  wood.  On  the  7th  of  May,  1892,  while  observing 
the  sea-side  finches,  the  High-Water  Shrubs  were  noticed  to  be  coming 
into  leaf  midway  up  the  stems,  and  by  ll\e  middle  of  May  it  was  diffi- 
cult to  secure  a  good  view  of  the  finches  owing  to  the  number  of  leaves. 
This  year  there  would  be  no  difficulty,  for  even  at  this  date  they  are  as 
bare  as  in  the  winter,  having  retained  their  vitality  for  only  five  or  six 
inches  above  the  ground.  Some  of  the  dead  Iva  stems  show  evidence 
of  being  three  or  four  years  old,  so  there  is  this  proof  also  that  the  past 
winter  has  been  the  hardest  one  for  the  species  during  at  least  that 
length  of  time. 

Mr.  Davis  also  read  the  following :  "  Local  Notes  upon  the  Opossum 
and  Red  Fox. " 

The  opossum  visitation,  which  was  commented  upon  in  these  Pro- 
ceedings for  March  12,  1892,  has  in  no  wise  abated,  and  during  the 
past  year  quite  a  number  were  killed  on  the  island. 

No  less  than  fourteen  opossums  have  been  taken  at  Watchogue  and 
the  neighboring  hamlets  within  a  short  period.  It  was  thought  by  the 
residents,  that  they  were  possibly  imported  on  the  railroad,  as  the  com- 
pletion of  the  bridge  and  the  appearance  of  the  opossums  were  so  nearly 
coincident.  However,  the  causes  given  in  the  Proceedings  referred  to 
above,  are  probably  the  correct  ones.  In  the  winter  of  1891-92,  a  dog 
owned  by  Mr.  George  Marsac,  who  lives  at  Watchogue,  caught  two 
opossums,  one  of  them  under  the  piazza  floor.  This  past  winter,  Mr. 
Marsac  and  Mr.  John  De  Bau  found  four  opossums  in  a  hollow  gum 
tree ;  Mr.  George  Decker  and  Mr.  Marsac  caught  two  others,  and  Mr. 
Orville  Merrill,  one ;  Mr.  George  Merrill,  one ;  Mr.  Smith  one  in  his 
cellar,  and  Mr.  Van  Pelt,  who  lives  near  Bull's  Head,  found  one  in  his 
chicken  house.    Mr.  Drake,  of  Old  Place,  heard  a  disturbance  in  his 
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chicken  house  last  summer,  and  discovered,  upon  investigation,  an 
opossum,  which  he  promptly  killed.  On  April  30, 1892,  I  found  a 
very  much  decayed  opossum  in  the  woods  near  Watcliogue,  and  even 
under  such  circumstances  it  had  the  peculiar  fatty  odor  for  which  the 
animal  is  remarkable. 

Mr.  Gratacap  hjas  informed  me  of  an  opossum  captured  on  Bement 
Avenue,  West  New  Brighton,  and  Mr.  Galloway,  of  one  killed  on  the 
Leonard  White  place,  in  Middletown.  One  was  secured  on  the  Mc 
Andrew  place  last  winter  ;  one  on  the  Meissner  place  at  Kichmond  by 
Mr.  Lyle,  and  one  in  the  Moravian  Cemetery  by  Mr.  Albert 

This  spring,  Mr.  Samuel  Henshaw  showed  me  a  dead  ofiossum  under 
an  apple  tree  near  the  brook  that  crosses  the  Manor  Road ;  Mr.  Joseph 
C  Thompson  found  one  near  Arrochar,  and  Mr.  Perry  Cornell,  on  the 
9th  of  April,  caught  a  twelve  pounder  in  the  old  iron  ore  mines  on  the 
slope  of  Todt  Hill. 

From  the  above  facts  and  those  presented  in  the  Proceedings  of 
March  12,  1892,  it  appears  that  the  opossum  has  become  well  estab- 
lished on  our  Island,  and  that  thirty-six  individuals  have  been  captured 
during  the  last  four  years.  Of  course,  the  record  can  only  be  consid- 
ered as  partly  complete. 

In  connection  with  the  opossum  visitation,  it  may  be  well  to  record 
a  few  memoranda  concerning  the  foxes  that  have  been  found  on  the 
island  within  the  last  few  years.  In  1887  or  '88,  one  was  killed  by  Mr. 
Cole,  who  resides  on  the  Amboy  Road,  near  Oakwood.  It  was  believed 
at  the  time  to  be  the  individual  that  escaped  from  the  superintendent 
of  the  railroad.  In  July,  1890,  the  Richmond  County  Standard 
printed  an  account  of  the  foxes  that  had  been  killed  or  seen  in  the 
vicinity  of  Richmond.  It  was  believed  that  the  original  pair  either 
escaped  from  the  hunters  of  the  Country  Club,  or  from  the  captain  of  a 
canal  boat,  which  had  several  on  board,  while  discharging  his  cargo  of 
coal  at  Richmond  Creek.  The  animals  destroyed  many  fowls  on  the 
Dedker  and  Latourette  farms,  and  on  the  former  of  these  places  a 
young  fox  was  trapped,  the  jaws  holding  him  by  the  toes.  In  the 
morning,  it  was  found  that  his  mother  had  evidently  been  busy  all 
night,  as  his  shoulders  were  lacerated  by  her  eflTorts  to  secure  his 
release.  Another  fox  was  shot  by  Mr.  Decker,  while  it  was  killing  a 
Guinea  hen. 

Last  summer,  Mr.  Freemans  of  Old  Place,  was  on  the  meadows  near 
his  home  engaged  with  some  companions  in  surveying,  when  they  dis- 
covered a  family  of  foxes  beneath  a  hay  stack.  The  male  ran  away 
upon  the  approach  of  danger,  but  the  mother  and  five  young  were 
finally  secured. 
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The  following  paper,  by  Mr.  Arthur  Hollick,  in  the  absence  of  Uie 
writer,  was  read  by  the  title  "  Notes  on  the  Geology  of  the  New  Rail- 
road Cut  at  Arrochar. " 

In  a  previous  contribution  on  the  Cretaceous  formation  of  Staten 
Island,  (Proc.  Nat.  Sci.  Assn.  S.  I.,  Jan.  9, 1892),  I  mentioned  the  dis- 
covery of  Cretaceous  fossils  at  Arrochar,  and  called  special  attention  to 
jspecimens  of  Cardium  dumoatim  Conrad,  which  were  found  in  a  seam 
or  stratum  of  sandy  clay,  which  I  was  inclined  to  think  might  repre 
sent  the  outcrop  of  more  extensile  strata  not  far  below.  Recent  exca 
vations  for  a  new  railroad  cut  in  the  vicinity  led  me  to  hope  that  the 
overlying  Drift  deposits  might  be  penetrated  to  a  sufficient  depth  to 
expose  these  strata,  which,  from  the  surface  indications,  we  know  can 
not  be  very  far  away.  Several  visits  were  made  while  the  work  was  in 
progress,  but  it  was  not  until  last  week  that  the  excavation  was  com- 
pleted and,  fortunately  for  the  geologist,  the  heavy  rain  of  the  6th 
inst.  followed  immediately  afterward  and  washed  everything  clean  in 
a  most  gratifying  manner,  affording  unusually  favorable  conditions  for 
final  observation  during  the  past  few  days. 

At  the  base  are  masses  or  beds  of  bluish,  semi-plastic  and  sandy  clay, 
from  which  extend  upward  irregular  seams  and  smaller  masses,  inter- 
bedded  with  fine  sands  and  gravels,  in  which  "flow  and  plunge" 
structure  is  generally  well  marked.  This  series  of  deposits  reaches  the 
surface  at  about  where  the  new  Arrochar  station  is  located,  and  from 
thence  southward  are  all  that  is  to  be  seen.  The  bowlder  till  thins  out 
to  a  feather  edge  where  the  sands  and  clays  come  to  the  sur&ce  and 
gradually  become  thicker  northward,  until  finally  it  is  all  that  is  visi- 
ble in  the  cut.  The  deepest  part  of  the  cut  shows  the  entire  series  from 
base  to  summit  and  give  us  a  50  foot  section  in  a  N.  and  S.  direction, 
through  the  extreme  edge  of  the  terminal  moraine.  Irregular  masses 
of  clay,  accompanied  by  water-assorted  sands  and  gravels  at  the  baee 
capped  by  the  unassorted  bowlder  till  on  top.  The  thickening  of  the 
bowlder  till  northward  and  the  position  of  the  underlying  materalgive 
a  general  appearance  of  north  to  northwestward  dip  for  the  entire 
series. 

No  positive  evidence  of  any  Cretaceous  strata  in  place  could  be 
found,  but  on  the  other  hand  a  large  part  of  the  sands  and  gravels  are 
manifestly  reasserted  Cretaceous  material.  The  characteristic  ferrugi- 
nous sandy  clay  concretions  in  which  most  of  our  Cretaceous  fossils 
have  been  found  are  abundant,  and  the  sandy  clay  stratum  in  which 
the  Cardiwna  previously  mentioned  were  found,  may  be  traced  into  the 
cut,  with  its  accompanying  sands  and  gravels.     It  can  no  longer  be 
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regarded  as  an  outcrop,  as  other  similar  seams  or  masses  are  quite 
prominent,  interbedded  with  the  sands  and  gravels.  In  some  places 
coarse  gravel  and  clay  nodules  are  so  cemented  together  with  liihonite 
that  a  firm  conglomerate  is  formed.  Iron  is  everywhere  abundant.  In 
some  hand  specimens  of  the  conglomerate  may  be  seen  pyrite,  magne- 
tite and  limonite  and  sprbg  waters  are  impregnated  with  the  sulphate. 
Ace  tic  iron  sand  may  also  been  seen  in  places. 

Yellow  Gravel  or  Pre-Glacial  Drift  is  also,  to  a  limited  extent,  a  con- 
stitutent  of  the  assorted  material. 

It  is  evident  that  only  the  upper  part  of  the  clay  has  been  reached 
and  this  is  very  much  disturbed  and  crumpled,  portions  having  been 
^rn  oflf  from  the  main  mass  below,  forming  the  irregular  beds  or  seams 
associated  with  the  sands  and  gravels.  The  indications  are  that  these 
were  all  deposited  previous  to  the  advent  of  the  glacier  which  shoved 
tbem  ahead  and  finally  left  them  overlapped  by  the  thin  edge  and 
flanked  on  the  north  by  the  mass  of  the  bowlder  till. 

The  character  of  the  clay  is  not  that  of  our  ordinary  bowlder  clay, 
which  is  nearly  always  colored  red  from  the  prevailing  constitutent — 
eroded  Triassic  sandstone  and  shale.  These  clays  are  bluish  and  the 
rock  from  which  they  were  formed  is  not  anywhere  in  evidence  at  the 
present  time.  The  large  amount  of  mica  and  the  occasional  fragments 
of  mica  schist,  hornblende  schist  and  granite  which  are  to  be  found 
throughout  all  the  underlying  deposits  at  Arrochar  may  perhaps  be 
accounted  for  on  the  theory  of  a  belt  of  such  rocks  to  the  south  and 
east  of  the  serpentine  ridge  which  has  suffered  decomposition  and  ero- 
Bion  and  thus  formed  the  source  of  supply  for  the  bluish  clay  and  mica- 
ceous fragments.  Such  a  belt  is  theoretically  present,  for  we  know  that 
it  exists  to  the  east  of  the  serpentine  at  Tompkinsville  and  St.  George. 
This  theory  is  emphasized  by  the  position  of  the  clay  which  is  beneath 
and  older  than  the  bowlder  till  and  would  thus  have  been  formed  inde- 
piendent  of  material  from  the  red  Triassic  area  which  did  not*  suffer 
extensive  erosion  until  it  had  been  overridden  by  the  glacier.  One 
lenticular  basin  of  clay  in  the  upper  part  of  the  tiU  north  of  the  moral 
nal  edge,  deserves  attention  from  the  fact  that  the  clay  there  formed  is 
typical  reddish  bowlder  clay,  horizontally  stratified  and  evidently 
undisturbed  since  its  deposition,  which  must  have  been  subsequent  to 
the  retreat  of  the  glacier.  This  was  the  source  from  which  the  erst- 
while brick  yard  at  Arrochar  obtained  its  material  for  the  manufacture 
of  building  brick..  The  comparison  between  this  red,  horizontally 
stratified  clay  in  the  till  above,  and  the  bluish  distorted  masses  beneath  is 
striking. 
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One  feature  that  will  doubtless  be  noticed  at  once  by  everjoDe  who 
examines  the  material  in  the  moraine  at  Arrochar,  is  the  quantity  of 
soapstone  and  limonite  ore  contained  in  it,  evidently  due  to  the  erosion 
of  the  serpentine  ridge  which  near  this  point  was  crossed  by  the  gla- 
cier. 

Summarizing  the  results  of  our  facts  and  observations  we  may  pic- 
ture to  ourselves  the  former  coastal  plain,  consisting  of  Cretaceous  and 
later  deposits,  extending  to  the  base  of  the  serpentine  ridge,  with  a  belt 
of  schistose  or  gneissic  rocks  around  its  base.  On  the  advent  of  the 
glacier,  advancing  from  the  northwest  these  deposits  were  eroded  and 
pushed  ahead  by  the  ice  mass  and  assorted  by  the  torrents  which  flowed 
from  it,  and  which,  on  its  retreat,  left  the  deposits  of  the  till,  forming  a 
superficial  unassorted  cap,  composed  of  fragments  of  rocks  from  the 
north,  in  which  the  Triassic  sandstones,  shales  and  traps  of  New  Jer- 
sey are  the  most  abundant  constituents.  In  the  depressions  of  the  till, 
local  deposits  of  gravel,  sand  and  clay  would  accumulate,  colored  with 
the  prevailing  red  from  the  eroded  Triassic  rocks. 

September,  9. — Dr.  N.  L.  Britton  showed  a  specimen  of  Agrimom 
mollis  as  an  addition  to  the  flora  of  the  Island.  This  and  the  com- 
moner A.  striata,  have  been  included  in  manuals  under  A,  eupaiom 
which  is,  however,  a  European  species. 

Mr.  Arthur  Hollick  presented  a  piece  of  Triassic  sandstone,  found 
in  the  Drift  at  Arrochar,  by  Miss  Grace  Hollick,  on  which  were  casts 
of  a  plant  stem. 

Although  Triassic  shale  and  sandstone  were  among  the  most 
abundant  of  our  Drift  material  this  is  the  first  specimen  in 
"which  we  have  been  able  to  identify  any  indication  of  a  fossil.  A 
carefully  prepared  drawing  was  submitted  to  Professor  Lester  F. 
Ward,  palseobotanist  of  the  U.  S.  Greological  Survey,  and  was  by  him 
submitted  to  Professor  Wm.  M.  Fontaine,  who  concluded  that  it  was 
probably  Equisetum  rogersi  Schimp.  If  so  this  is  not  only  an  interest- 
ing addition  to  our  list  of  Drift  fossils  but  is  of  interest  also  on  account 
of  its  rarity  in  the  Triassic  of  New  Jersey,  from  whence  it  must  have 
been  derived.  So  far  as  I  know  New  Milford  is  the  only  locality  in 
New  Jersey  from  which  it  has  been  reported. 

Mr.  Wm.  T.  Davis  read  the  following  miscellaneous  memorandi 
and  exhibited  the  specimens  mentioned. 

During  the  past  summer  the  Periwinkle  {Littorina  litorea)  has  beeo 
found  in  some  numbers  alive  on  the  shore  at  the  Narrows,  and  also  on 
the  rocks  at  Princes  Bay.  In  these  Proceedings  for  January  14, 188^* 
Mr.  Sanderson  Smith,  upon  the  finding  of  an  empty  shell  at  the  Na^ 
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rows  by  Mr.  Hollick,  gave  an  account  of  the  southward  migration  of 
the  species  along  the  Atlantic  Coast,  noting  its  occurrence  on  Long 
Island,  etc.  This  is  the  first  record  of  its  being  found  alive  on  our 
Island. 

Mr.  Leng  recently  collected  in  Augur  Lake,  near  Keeseville,  N.  Y., 
a  rare  Dytiscus  beetle,  probably  D.  harrisii,  which  he  brought  home 
alive  in  a  tin  can  as  his  alcohol  bottle  was  not  sufficiently  large. 
Upon  opening  the  can  for  the  inspection  of  the  insect,  we  were  pleased 
to  find  a  dark  brown  Gordius  worm  of  unusual  size.  After  carefully 
untwisting  and  unkotting  the  tangled  creature,  which  took  our  united 
eflTorts,  we  measured  it  with  a  rule,  and  discovered  that  it  was  twenty- 
eight  inches  long.  In  Dr.  Packard's  zoology  it  is  stated  that  hair- 
worms "  live  in  ground-beetles  and  locusts, "  twisting  around  the  intes- 
tines of  their  hosts. 

The  severe  storms  of  the  24th  and  29th  of  August  blew  many  green 
hickory  nuts  from  the  trees,  and  in  spite  of  their  unripe  condition  the 
shell-bark  nuts  were  promptly  devoured  by  gray  squirrels.  Under  one 
of  the  trees  on  Richmond  Hill,  there  were  many  quarts  of  the  outer 
green  husks  gnawed  fine,  and  of  the  nuts  from  which  the  kernel  had 
been  extracted  after  the  outer  bitter  covering  had  been  wholly  or  in 
part  removed.  It  appears  from  this  that  it  is  ^probably  the  firmness  of 
their  attachment  to  the  end  of  the  tree  branches,  and  not  their  green 
husks,  that  prevent  the  unripe  hickory  nuts  from  often  being  eaten  by 
squirrels. 

This  morning  a  green  example  of  the  walking-stick  insect  (Diaphero- 
mera  femorata)  was  found  in  the  Clove  Lake  swamp  on  a  golden  rod. 
Though  common  northward,  in  the  Hudson  River  valley,  it  is  rare  with 
us,  and  this  is  only  the  fifth  recorded  specimen  from  our  Island. 

Mr.  Davis  also  exhibited  some  exotic  water  plants  that  had  been 
introduced  by  some  person  of  an  experimental  turn  into  one  of  the 
numerous  small  ponds  in  the  woods  north  of  the  Moravian  Cemetery. 
Amoug  them  was  the  Chillian  Mermaid- weed,  the  South  American 
Pond  weed  {Ekhornia  crassipes)^  a  lily  and  one  of  the  sedges,  all  of 
which  seem  to  do  well  among  the  native  plants. 

Boston  Society  of  Natural  History. — November  Ist. — The 
following  paper  was  read : 

Professor  George  Lincoln  Goodale,  "  On  the  cultivation  of  Tea, 
CoflTee  and  Cacao.  Illustrated  by  stereopticon  views  of  plantations  in 
Ceylon  and  Java. — Samuel  Henshaw,  Secretary. 
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The  Biological  Society  of  Washington.— October  21.  The 
following  commuDications  were  read : 

Professor  Lester  F.  Ward,  "  Weismann's  Concesisions. "  Doctor  C. 
Hart  Merriam,  "  Notes  on  a  Biological  Reconnoisance  of  Wyoming. " 
Mr.  Vernon  Bailey. 

November  4tb. — The  following  communications  were  read  : 

Mr.  W.  T.  Swingle,  **  Some  Problems  of  Plant  Geography  in  Flor- 
ida. "  Doctor  C.  Hart  Merriam,  "  Fauna  and  Flora  of  Eastern 
Wyoming."  Doctor  C.  W.  Stiles,  "Artificial  Species  of  Cestodes. " 
Professor  Lester  F.  Ward,  "  Cycadean  Trunks  in  the  American  Cret 
aoeous.'* — Frederic  A.  Lucas,  Secretary. 

National  Academy  of  Science. — The  following  papers  were 
entered  to  be  read  at  the  meeting  held  at  Albany,  N.  Y.,  November 
7th,  1893. — I.  American  Palaeozoic  Cockroaches,  Samuel  H.  Scudder. 
II.  Additional  Researches  on  the  Motion  of  the  Earth's  Pole,  Seth  C. 
Chandler.  III.  Biographical  Memoir  of  A.  H.  Worthen,  C.  A. 
White  IV.  Biographical  Memoir  of  W.  P.  Towbridge,  C.  B. 
Comstock.  V.  The  Geological  Map  of  the  State  of  New  York,  James 
Hall.  VI.  On  a  new  form  of  Telescopic  Objective,  as  applied  to  the 
twelve-inch  Equatorial  of  the  Dudley  Observatory,  Charles  S.  Hastings. 
VII.  On  the  Structure  and  Development  of  Trilobites,  Charles  E. 
Beecher,  (Introduced  by  A.  Hyatt)  VIII.  Double  Stars,  Asaph  Hall. 
IX.  Latitude  Determinations  at  the  Sayre  Observatory,  Charles  L. 
Doolittle,  (Introduced  by  Lewis  Boss.)  X.  Insect  Voices,  Joseph 
A.  Lintner,  (Introduced  by  James  Hall.)  XI.  Edible  and 
Poisonous  Fungi,  Charles  H.   Peck,  (Introduced   by  James   HalL) 

XII.  A  New   Proce»i  of   Printing    in    Color,  Edward  S.    Morse. 

XIII.  On  Reaction — Times  and  the  Velocity  of  the  Nervous 
Impulse,  J.  McKeen  Cattell  and  Charles  S,  Dolley,  (Introduced  by  G. 
F.  Barker.)  XIV.  The  Palaeontology  of  the  State  of  New  York; 
the  present  condition  of  the  work,  James  Hall.  XV.  Certain 
Histological  Relations  Between  the  Subalpine  Plants  of  the  White 
Hills  and  of  the  Labrador  Coast,  George  Lincoln  Goodale. 

A  special  stated  session  of  the  Academy  took  place  on  Wednesday, 
November  8th,  in  Albany,  to  consider  the  President's  Annual  Report 
to  Congress,  and  other  business. 

The  new  Dudley  Observatory  was  dedicated.  Prof.  Newcomb  made 
the  speech  for  astronomy  and  there  were  other  speeches  by  Mr.  Lansing 
and  Bishop  Doane,  Gren.  Rathbone  was  master  of  ceremonies. 
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SCIENTIFIC  NEWS. 

The  Natural  History  Society  of  Dantzic  oflfere  a  prize  of  1250  francs 
for  the  best  essay  on  the  most  efficacious  means  of  destroying  the 
poisonous  insects  in  the  forests  of  western  Prussia.  The  essays  must  be 
written  in  German  or  French  and  be  sent  to  the  Society  before  the 
end  of  1898. 

Professor  Loew,  of  Munich,  has  been  elected  to  the  chair  of  Chemical 
Argriculture  in  the  University  of  Tokio.  Professor  Loew  is  well  known 
from  his  researches  on  the  nature  of  protoplasm. 

Dr.  H.  Moller  has  been  appointed  Professor  of  Botany  in  the 
University  of  Greifswald. 

An  exploring  and  surveying  expedition  has  been  organized  in  Brazil 
to  study  the  less  known  parts  of  the  Amazon  basin  and  to  collect  infor- 
mation as  to  ethnography  and  natural  history.  The  expedition  was 
intended  to  leave  Santos  in  August,  and  cross  the  plateau  of  Matto- 
Grosso  towards  the  upper  waters  of  the  Amazon,  where  surveys  and 
scientific  collections  will  be  made. 

The  California  Academy  of  Sciences  has  published  a  bibliography  of 
the  Paleozoic  Crustacea,  prepared  by  Mr.  A.  W.  Vogdes.  Besides  the 
list  of  authors  there  is  an  index  of  the  species  described  in  each  work. 
The  literature  ranges  from  1698  tp  1892. 

Erratum. — Through  an  oversight  on  the  part  of  the  engraver  the 
figures  (Plates  XIX-XX)  accompanying  the  paper  on  "  Eggs  of  Pity- 
ophis  melanoleucus,"  in  the  October  Naruralist,  were  reduced  one- 
quarter,  while  the  accompanying  l^ends  were  printed  as  in  the  origi- 
nal copy.  The  error  necessitates  the  substitution  of  the  following  for 
the  table  of  explanations  on  page  885,  and  corresponding  corrections 
in  the  legend  subscribed  to  each  figure. 

Explanations  op  Plates  XIX,  XX. 
Pityophis  melanoleucus. 
Fig.  1 — Cluster  of  seven  eggs  represented  as  they  naturally  cohere, 
a — point  at  which  an  eighth  egg  was  attached. ;  f   natural 
size. 
Fig.  2 — Surface  cracking  of  the  calcareous  crust — from  an  equatorial 
region ;  x  71. 
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Fig.  3— ^Vertical  section  of  a  small  portion  of  the  egg  shell  showing  a 

small  part  of  five  laminse ;  x  600. 
Fig.  4 — Several  fibres  of  different  sizes  after  being  dried  and  mounted 

in  glycerin.     The  lumens  are  filled  with  air  ;  x  600. 
Ftg.  5 — Surface  view  of  a  small  portion  of  a  lamina;  x  127. 
Fig.  6 — A  few  isolated  fibres,    x  375. 
Fig.  7-8 — ^Two  views  of  embryos  in  their  natural  positions  on  the 

yolk  ;  f  natural  size. 
Fig.  9 — Left  side  of  head  of  an  embryo  showing  the  scutes,     x  5i ;  p. 

881.  ': 

Fig.  10 — Dorsal  view  of  the  same;  x  5t ;  p.  881. 
Fig.  11 — Anal  plate  and  hemi  penes  of  a  male;  x  6. 
Fig.  12 — ^Same  region  of  a  female ;  a — rudimentary  hemi  penes ;  x  6. 
Fig.  13 — Lateral  (external)  view  of  a  hemipenis ;  x  51. 
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1.   Cecidomyia  holotrlcha  O.  S. 
2. .  Cecidomyla  carycecola  O.  S. 


3.  Cecldomyia  per^icoides  O.  S, 

4.  Cecidomyla  tabicola  O.  S. 
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3.  Andricus  comigerin*  O.  S. 


4.  Amphibolips  conjluentus  Harr. 

5.  Amphibolips  inanis  O.  S. 

6.  Amphibolips  ilicifolice  Bass. 
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PLATE  XIII. 


Fig.  1. 


Fig.  2. 


Liobunum  ventricosum  hyemale  Weed.    Immature. 
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PLATE  XIV. 


Fig.  2. 
lAobunum  ventrlcosum  (Wood.) 
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PLATE  XXIV. 


Fig.  1.   Ophibolvs  doliatus  tr'uingxdiLs. 
Fig.  2.   Ophibolm  doliatus  clericus. 
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PLATE  XXV. 


Fig.  3.  Ophibolus  doliutua  coUarU. 
Fig.  4.  Ophibolus  doliattus  temporalis. 
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PLATE  XXVI. 


Figs.  5-6.   Ophibohis  doliatus  doliatus. 
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PLATE  XXVII. 


Fig.  7.  Ophibolut  dqliatus  syspilus. 
Fig.  8.  Ophibolus  doliattis  parallelus. 
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Fig.  9.   Ophibolua  doliaius  annulatus. 
Fig.  10.   Ophibolus  doliatus  coccineus. 
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